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C»{PH 5®!'^ 

Machine Tools Operation -1 

«N^'8ft%»|at 







'S <pc«i«r 


W|€l?f ISf^laR « C^, 




»lR)Rl®f tflPlW, 1>W-iooo 

^?|s^ g|^s|t3i|^ I 





am am : 


^t€t?r Pl^l^ >1 >8 c^ 


W'SrlvoH W 






< 3^1 cvi<Mw«ii ^ 

'Q to ^TP W 2n»T ^gptto-W * I ^^1^^ 'Q 

^f^^®i<p f*W 'W »ih<i '^itftp Rc*j|&*i, <p4^^v3(h '5iNiPi'»'5i^®i ^cii w<ph ^rsput 

-^sil^ilci wtK <ft^ I ^«ilwc*l<r ^PR%t cic*f 'Q f*w^ ^Tfp» 

8|'^lw<l 0<p|(.*il R<P9I I '^CSf Wt*f '8 R(.1t*f t*f^tTr 

i>lR,i^l ’llt.c^ I 1^1 <ik®ilw‘‘t f*W ^p'O'^ i£|7ft<)jip| 

(c'elG<P“HI«i) '8 lilto ((;«t^^*PH) RG's|»ic«(T <pw I 

8ftoti t*W3K5i^ ^M(.<> sto 

t>lRih ’ftotf^c^ (c'»lc<pH'ih) '8 Tiito ((;«ft^*Pl5r) ’Tto 

f*wfto ^^#5# tour w ^1 ^ansj^lH ^8 ^f^tof 

'^TTt^ \5M>p|‘i(>|< ^ I «PG«1 ^<P5I- 

'oi^<ili] et|f^G<p R'^3hs|»|■s^ '8 s}f»rtw^ I^>Ieri5h '^iN^il S's^R^ I 

^ooj9 tot^ ^ R-^is^wj toifto w 

tto'f ^l'8<p|^ Pl'^l'a a}^ <PWC^ I C^lwrf^ f*wto^ «rt^ ^[151%, '8 a|G*ilwl’1t 

^ w^ ^dto sm^ c*K (?^ ^T# %r sr^-sNw, sfNto, 
^ ^<iGV!)^tiRi, ^itto, ^ftto '8 

’St^ ^ ^ '0|l<P^%r, Gi5<p^^ '8 R*^|3i^G»1j "SI^ Scuht ■st^ <PWC^; 

^iwtf^tot^ c2(f^5c^^ri^t*wiR'8 (to ^oist*w^ ’t%rt#T 

<PW ^gP llRi^ iS!^ <PG<1 I lil '^pr Ss|'S»(lG‘i51 \g '51^ ?ros?r Sf^ff <PG<1 'aiFs ^5|?r '^»(G?I 

<PGil Sj^H ^G®ll I 

<(hlG*1il G^Gii) '^Wst ®f»(3 '3(^3J'8 ^G?(G^ 9^<P S(%S <)MH ft% I 

^5p8 ®pG»(5i w (?r (M^ '8 « tof^ ^ I 

c%:^ (Tr^ip ^ ^ tto ^ i^-R^iR) (?^ (?^ I 

’fWsf ^^■s(><igH <i^H 5 2|t@®r '8 iipfi5^'3> <p<il<i Go^l wf ^G<i I tof <(^115 ^Hlwl, 

stot^p ^ ^nQ^'bIg^ c^r^d ^8 jsj^r to wrtto <)»g<ig^*( wito ^sn^to «(Wf 1 
tol%t 'oihG*^5( ^ to^?iw 'ii^^5tw^(;5[sff'8 wst^ 1 


2tw^ tofPT ^tot 

(jDwmH 

wto todiR '8 *iiJ)j'^'«<p (to, toTiwd 













Csrf^ (^ 

>-8 


C5rf^*t’f 

(^-i^ 

o 



8 

C5lf*Wl*l ^IW» ^t5l^lH (idf « «[S(1^) 


<t 

^cpf 

^^-'O'S 

'b 

olPiNo <jai|R 


S 


80-88 

V 


s<t-s<\ 



S}r-(t(t 

io 









ivS 


HH-b-o 

^8 


b-i-VM) 

^<t 

TFl^ 

yrS-M 

i'b 

«p|'^P|^ i2|f3p?It 

(ft^-iOO 



^o^-io'b 

iV 

’t^sT^^r^l 



(2t^ 


^o 


^i'b-i^(^ 






i'O'S-iSff 



^8'b-i(?NS 

■sR^r GSf^, 



^(bS-i^br 


w ’i#c® *(1^’[tet't w»iwt 

iffSs-i'b'O 

vD 


^'b8-i'blr 

8 

*fr5ug 5-<i>i^Pi^ 


(t 

^1<P^ 



csjpl^ ^ f^gwt 

^HSs^-iV'S 


^1^ Prc?i %t^ ^|5| 


V 

■^Jt^ \5l^ ^1^51 ^iRw %t^ ^1^1 




l^wr 

ByE3 

■! itl^ wn^uk 

^f*l>r @m, w^^5(?5 






i(&8 


51^ 1 (.<1 ^®f 

iJ&O'-iJ&'b 

NO 



8 

>IHW>I c»lw 

^oo-'^o\S 

(^ 

c^ csrf^tt^^ RRj:j 

^o8-^iv!) 


W[^[^ ^R)(.<p'i55i 





b- 

<>Rw»H (?f5 




W'^^br 

^o 




\s)lpf^l5i <pj)Pi^ 

^'S'S-^'08 


c^ 

^'se-c^'oS) 



^8o-^8C^ 

^8 


^8'0-^8(^ 

:><t 

l3e1|W«l 

^8^-^8b' 


RpPlPf^ 

^8c&-'^(?o 


Pi5®i 


iV 




c^H(,*iHl«in3 

^(^b'-^'bi 

C^o 


c^'bC^->:^^o 


^Q«^J|^>l 



m a|Qt.?ll<|i<lH 






csiPR 



R, <))5^R<P 


C^ <ij<i^i w Wst WT 

C^lrb-C^b'V 


^nwpf c’f^ <i)<)Riw wst ^5(#T 


V!) 

^feL<p'551 Wot ^5|#T 


8 


^iS.(?->^S!.S 

<t 

C^ n’sp^l 

’^c&b 

'b 


vSOO-vOO^ 


'oiPffih CStSn^ <ij<iRiw W5t ^ 

\SOvD-v0O(^ 

V 

f^t^lH |«t «lP(?)l<i <«'q^lw Wst 

vOO'b“OObr 


'QTUBl C^ 'PfWt ^spg^ 

'0oS&-v5ii 

io 

<ij<)^iw i‘»p'si «(#T 

'Si^-'Si8 


'Q <U<l^lw ^51^ 

'Oie-'Oibr 



v5i(&-v!)^0 
















































































































































































































(Machine Tools Operation Trade) 

R'ash 'Q '0||Rs»>h 'Q l)®1»lh '0||*<'S)l ^STtW 

^«IT 2ltf^ Wtfl I <1'oV|H '5’t 1WR 'Q s|^1^ I 

<llfg<P Ji'ojvolii <iq| ^lc<P I (.<lf^*i ^C'o sj^Ri fill's 

'sji^ef *ft^ 'srfJFjw fiiciiN^ii ifi^ ■5RiSf <ij<i^li] 

an:?rtw=F csfStF:^ ^ fii^’iw ^nfl^ 

I wr 'Q fif^ ■*fm I (?i c<i*i '8 

fij^I^C'S w C^ (Tf c<i^ w c^ ■spa^'sl^ i£l^^ ^5r«^«if^<P, '^|a^ll«(<P 'Q 5li®t2«if^<P'o|c<1 

C^'^jtW<P<l(.'o I "sn^fwH 'S fij^f^ I ^R«l'o^!.*i<l "^pT 

csjf^^spf i<l^ fij^oj^ '8 <i)'®l's, <pFHS'5h, »irI<pI‘‘W^, sa,t'^l«rlRl'sr, cSl^wh, 

^ 's^, 'ofiRji'N fii^ c^iM 

I C<i*t, Wlf^ 'Q '>I'»J'S|<I ^5|<jc*i csrf^'Q 

© I <i'sai|c*i f*t?l © <p®i fif^rt^ slip'll ^c®il I**? ^Ic's^i <p|c'S5r © I&'asI 

CD'oil^j W ^ xplcafg ^ f^F:®r f^I^sr *i'5|t'o i 3^^ R^jf^ ip 

'Q ^s|il*H ’^'SlC'^i'Q liWt? I 

<p(.ij<pII5 wt?J^ Ji>il(.<5“t c^l^ Rln^ '^ps '*if% ^^rsta^r '^c?r filciiN^^i '^5|^ 

'>1»||(.<1‘^ C5if»f^f I <iifa<p ^*fT si^Pi'o i£l^ fiRit? I^J'olX'^ 

"STf^OT <IJ<1RR <P(.<1 <?ll>Ni®1C<P fi|cil|et»| ©l^prlft ^ f^^lRvo ^|<pM, '0||^R> i£)^^’SJ^®^5l^ ^R< 1 \ 0 «H 
I (TT ^US vsll^^p 'Q «q)<IR|R<P f*W^ «P51C«1 C5jf»|5f ^p[Tf Ji^CR'a <1)<IR|51 J1Hc<I» 

«Tt« "^nTr C5if»ti^, ^ffPT ^ <plt?i»i|tei’g Wv*! 'S CSjf^ '2^ 

i‘*p'b| 'oi'^'i <pnl '^TlTf, 's|(.<p uj'is <ieil I <pi]C's 'oic»i<p 

c^ CSjfitJT '8 ^ <|j<|4^M ^ I C^jf^tw '£1^5tR^ 

fijc?ii®fi I (?i^- c®^ C5jf»fcif c?p^r^ (2t^-^>t1^^ '^'ojiR 

c^i^, Rf%g c^ifitJT c^Wirr i 

R(.®i R»5, RR^ csif^ ^®i7f-i£)^ ^’iiw'fg ^srfu^ <p<ic'o ©pW '^1^ fitf’^'t gH <p<ic'o i 

>iii.«ivsi<i stf^«t fij^ c*tw fitf^«n^ ^ c’Kt ^ 

■sn^OT Rc^lW fif^®f <P<IC'0 I csrf^ C5rf*tl?l^ <p|®tc<p ^ 

C’f’*tT Rc.'^w fif^®t <P<lR <PW C^ot®rl? ®t*ij fi|f*|^®t fiPTR <p<il I 





















































































W\us ?pfnf ^ (Knowledge), WoT (Skill) 'S viw|y»H (Attitude)-iil? 

’'|i5lc.*il I CjJvS P I ^C®ll 

lil'Sti^ ;£1^ (2|f^ ^IM C5(f»ti^ ^ 'Q 

‘il<P'3t*i CSjf^ ^ Rcjjl'O’ R«(C?I 'sah 2|c?<t'st*i- 

('^) '"ftp <p|c«t<i «r«ij £|t?rpsf%?f R,Jil<i 

(«f) w^lfsU 'Q 
(«!) 'Sj^'t 'Q ’tl^’f 

(^) cif<j>lR<f»jM ^?,-P sp«tt, 

(®) c^rf^'^ttp (.^Ri^ R^ilPft^R, 

(^) w^trfp 

(\) csrf^^tp vs '0|j|4W>iRsr w^, 

(^) 'Qiil^c^lRs?, 

(^) *f1^ <p|'5|<l Pif% '8 <]3<l^h I 

(i£|3) 

(&) (TilS^’f, -^tpr '8 t^ef I 

i.o t®iPl*i ^ 'oiHlw'iJt'sm '8r«ij >i^'o| o 

csrf^ ^ ^ cs(^ ^ ^^lwi3w<| RtJII'S’ 

<fj«f^iR<i» w©! «rw sttfitwiT- 

(^) WCP '8p ^8 %P (?f-Wl^ '8 "STt^?, I 

(^) 'sn^CZFlf^ '8 v»|Rf^||<1 ^fWJ ^ ’l^’f illbR^iltP 

Wat I 

(«t) m<p|R«pjI«i pft^ Pt '8 l^tst <p>gc'o i‘*)“'o| I 
(^) ^*P«r ^JllSlbtvlHj ^ 'a|j|<|>WJlQsr (£1^ «fj«f<^IW WsT I 

(«) '8p^ Rj'oR'^ •^f^<P'oic<l "^Ps WKf I 

("5) C^fSp^, "BIPT '8 1p^*t I'sp'sl I 

c^) '8Tn¥ t^ftP ^ ^5fplft csrf^^ Pif^ ^ Mp pi? 

Wot'8 ?sli^^ ^ Trf^Wft? Pt? WoT 
(^) ?Sl1^^5«1C<P '^fS<P'o|c<l '8 P^tPr P? ^?T I 

(?f) ?T?^ Pt? Wot I 

(i£t3) ^^Tsf&tR^lH ^8 psif I 

(S') c?f^ ^’iiwp pprc? '?P' I 

(ii) c?f*t?"itp c^Ri<p f^Pt PitP 'oi'»ji'>i I 

(^) t^Rf^ -P 'oi'ojh csjf^, '8 fltfpp >r??wt ps?, R^ojiRi I 



























































CSipHperj 


vs 


i.8 csrf^^ S 

tilWT csrf^ ^ stf^'trft ^ csrf^ ^ ^'s wot^ 

c^rf^^spf [>|(rirj| -^5^ c#*t®T 'oii?i'^ <p^i(,^ ’ft^ RI«s| ’1^'i 'oi'il?il(,'^f^t?rf’t I 

^ ^ ^ 1^ inl^ j^^'oiw ^ I csri^t^T ^ ^’iiw'iJiitiio 

xp^Tc'spCiil’SI Rf«j| ^ C<^¥t 


(i) C^rfitf^, 

(^) "^1% ^ C^Ff^, 

(vO) 

(8) 1^??1TR 1^®n^, 

('Js) 

C'^) c?Rt? 

(v) 

(Is) f5t%I^ d5<)>Rf>|*JH, t^oJlfw I 


’Iwljjl^^i ^ ^ ’Msc'ilc'o f^c?j|’t ’liw'i- 

(i) ti3<l>PPlilH 

(^) 


'ot^t^ f*W ^srfw^ ^5I«t?t 'StJPt% 'Q 2}f^*t <[3Wl<l C^rfwfiT ^ 

f^Cjljl'Q' ’tW I '^- 

(i) 'Ojjlcij'it'b^, 

(^) C^t^’TI^, 

(vfi) i£J»|<p'5 

(8) ^|<i»'5 I 






































8 






^ (^ 2tf^®rf^ci<ic<p 
O. C®11 CSjf^ <l®ll '^? 

8. csj^i^ (?r ^ ^ ^ ^ 

fi-. C^rf^ W ■^T% ^'5^? 

'Ji. ’jcnlj|f^<i ’l^r iil<p«r«i C5if»t^T^ c^H (.<pI»I ^fW ^Psr C’ftff 5||c<p»i? 


^T?M2|*f8 

it. Slf^'t ^ C^l^? 

'5. ^ ’fW dI^II '^? 

8. ’tW ’IwislFs '^? 

(t. csrf^ ^ ^^IcSW'S (P1^ 'o|I^<P 'Ml(.•it! ^ I 

•ii, C5|f»t^f ^ ^<1lc'5w<1 (P1^ <13<14J,|R<P 1‘sp'sl'S1I 


^ (5^ <1*1 c'o C^Wtn ?'^NT I 

\S. (ii<pet*i C5|f»fsf ^ '5f*1lc5W'!l C<Ph C<Ph R<IC?1 'o|I^<P 'mH ’iTW £|c?ll®t*i ^ ^ I 

8. iii<p'ST*i C5rf^^^<llci5w<i C^R R<icii <ij<i^lR<p lop's! 5fl^l £|(.?il«r»i i 

ifl'^iSR C^lf^ ^ -'I'shj (?H I 






















(Machine Shop) 

CS)Pt5T'*W- ‘SRT (Introduction to Machine Shop) s 


csrf^ ?T ^St^u (7rQc«llc<P ^^c«ll'8t«i w ^ I '0|«iJ'»lw Wf "^rlTr, csif*^ ■•fof 

‘ii<pf5 'Q’l^ RR>s| srfsRTf <p<ih wj RR>si c^jf^ 

%* «ltt^ I (*T- (?ni csjf^, csif^, csjf^K, 

csrf^ I lii'sfti?? Rf^si wfs*t 'Sfi^ *rt^ <i«c'9 2R?rtw% csrf^^ 

I csrf^Wf??*t^'f% st^oj^’Iwl'sp'oiw 'Sf^u <2ft?n^% 

’1'lT ^iTsF^ t^Ro's <i3<l^'s I ^(.®ll c»l<p|R<Pj|®l t%f% I 

^l(.'eKl ’pa('o|<i ctPK 1^ ^tc»t 'o|’j ^l ■^- 

(^) ^ (Job shop) 

('^f) (Limited production shop) 

(’t) (Mass production shop) 


(^) (Joh shop) 8 

'S(<l '*f®f RC®ll '*f^ '^rf SjCilN^il ^RSSf s|<)>|5| CSjf^^ (^*rl^®^B C'S(*iiC51®1 

csrf^ ^r^) ^ ■33[3iI^'o (£1^^ Rf^si 

(i£|-^»f^ -91^) Ti^?;»f ist^ C5}f»tf^^I ^Riiiw£i Rjerl^'i^'o 'o<|Rs)»|£K.<P£1 

S'siR'® <ialv*t ^‘9||iic*i '*f^ 2l(.ill®(C*i 'odc^l I Rf •^I^'s ’rf^^TM' <iail??^ 

2RR ^ K«T I 


(^) (Limited production shop) 8 

(gf^ nf'Pf lij-^o '"tC’R '5T«33 <|voT *s3»»l'o| Csrf^ ■^R'o 

<l®ll I i£|'^s*^0 ^(,'S <Pt£3<P '^tWR ^<l'8 i£l<p'^ £I<P»< <iail°'*f t'sR <P£1(.'0 ^^|(,<P <P£ll I 

(Repetitive Operations) ^sri ^ 

CTSwf’f 0^ «RJ tsiiJ^IC’f ’lR<|vor| ^ ^ I <|'©V||W ^ 

^5,1^ '0|d5ltvi1^<3j ^e P|SwR<i» 3M (Numerical) ^ 

I B>c'stei tUt^, R'5|«^> (BITAC), 2t«f^ 'oi'as'^'a> | 


(’t) (Mass production shop) 8 

^5% TT?,^ ^ I '0|ci5lwll><l> 'Q RSwR«^3M 

’I'^f^C'® C5I^ §sTQ 1% •*p»3'©lil <l3<l«i!'» I 1%^ ^<RR’‘n?R 'SRJ 

^ c^rt’f ^^ 12jRt csRtf^wH >fKlwj 'SRt^iR 'q 
^pRR ^RT I <Plc®r^ '£1<P6 t* 3 '0|C*H<P C^C3f <PC?l<pf5 (Rf^ ^Rl>i®1*il <P<1C^ ’TtR I 
























































wrik GSttSfl^ ^5% <)»H'3 i 5M i£|^^ C&’f bsf^ 

wr^n^f 21^ I 

'^.'^ ctPk 5®pr®c^rl^ iNo 

if)'^ csrf^ Wt^, 'SI^«t^ "^tw <MC'o I CSjf^ (il 

^sligfQtif Ji*«jll*i <p<i(.'o RR>^ 2|<piwn I <ij«iRi<i (il'^?,<p|cetn Rc<H)'il 

Csd^K "*1^^ ^IMt^ <IJ<l^'S ^si»1'Qc®l|51 •Tfsr f^CJj <P5ll ^(.®ll- 

(^) wPH (Machine Tools) 8 

csrf^<q<ricvs ■*!% tlRi'a (Power Driven) <ilfai<p ^^5,^li»i<p||| <ia(.*q» i C5if»t^T 

^ iJKit, c’teT (?n^ *rt^ ^ ^ c^n:^ 

'0|f^R'Q> C5j^ ^ ^ I 

CSiP|5T'*tC^ CTPK’SWi^'^iPTT 8 

i. (?f^ ^ csfW (Center or Engine Lathe) 

c®nT (Turret Lathe) 
o. (^ (Capstan Lathe) 

8. (.^•iPiIUvo C5if^ (Sensitive drilling maehine) 

<t. C5jf»tsT (Upright drilling machine) 

wi^><il«i 1^^ c^if-tsT (Radial drilling machine) 
s. ctl^ (Plain horizontal milling machine) 

br. C5jf»t5T (Universal horizontal milling machine) 

<s». '»lll?s»jl®i C5if»tJT (Vertical milling machine milling) 
io. C5jf»t5T (c*f^)- Shaping machine (shaper) 

ii. C?l1%^ csrf^ (c?PTt^)- Planing machine (Planer) 

'Sjl^^ C5j^ (Surface grinding machine) 
ivs. Pii^Is}<pjl«i 211^%^ csrf^ (Cylindrical grinding machine) 
i8. ^ ^501^ ^sf5l^ ajl^'ah (Tool and Cutter grinder) 
i(f. C5rf»f5T (Boring Machine) 

i'Jj. c^tf^ C5jf^ (Honing machine) 
iH. (Bend saw) 

ibr. <1T^Tn^ (Power hacksaw) 
i<5>. (j2pr (Shearing Press) 

^o. C5jf^ c£t^ (Bending Machine or Press Brake) 



































(^) (Hand Tools) 8 

■5^ olPiM) <iac<p I ^ 5 ]^^ &1P1V0 ^ ^ ^’Ttf^ 

<p|t>l»ll«1(.<p ^1^1^, 'oil'^I^ 'Q "5(^*1^ ^ (7rQ(.®li(.<P "^Jl^ I 

i) (Hammer) 

^) (Screw-driver) 

'S) C^st3 (Wrench or Spanner) 

8) tm^ (Pliers) 

(t) (Vice) 

'b) ^s|3 (Punch) 

H) 'oijhI^ (Anvil) 

b-) >llti(.<p>i c?f& (Surface plate) 

i) "^pI^ (File) 

^) (Hack-Saw) 

«) Bc«r8i (Chisel) 

8) (Scrapper) 

(t) (Tap) 

b) (Die) 

‘l) (Reamer) 

br) (Pipe Cutter) 

(’I) (Measuring Tools) 8 

csjf^ (.<p|(.*il ^MC'o RR>s| (TT'STTI? slt?il«r*H 1 "sft^ 

c^TTt^ «t»ij <p<]h ®t»i3 ^®pr ^^ic<p csrsftf^?,<i(.®i 1 

csjfs^ >it)iiibii <IJ<I<JSVS ^ ^- 

i) (Vernier Calipers) 

^) "STfeaFtf^^ (Micrometer) 
vs) \5t^ (Dial Indicator) 

8) Re'S®! C£t^Jl^ (Bevel Protractor) 

(t) (Tri-Square) 

'Ij) aJPicsplRt^ C’tW (Teliscopic Gauge) 

*1) C’t^ (Feeler Gauge) 

br) C’tW (Screw Pitch Gauge) 

<5>) voIPRR c«tw (Vernier Height Gauge) 
io) (?f5 (Combination Set) 
































b- 


C 5 rf>*t 5 ^ 


csrf^ C5n*fti?[ w’T# ^i?»t*tJ 

^'sifwii ^ 'srtwf c^rf^ ^ ^ 

■sjz:*)! I^lfii'^ i£l^^ <pvs<|j R.C'^w WQ'^ I ^ 'Q <P'B(.<1JH fef^C's C5jf»t5T 

C^sflGPr tuRRJiJ (General Machinist) s c^sr-^lw^i csrf^^tf^ ^ G!tf«f^ li^ 

R'O'si^ sW?r c«5t'ilw®i ((?i^- c®ni C5if^^ 

Csrf^, C*t’f1^ csrf^, RPlv Csrf^, CtHH, fill^R}?, csrf^ ^'oj|f'i)-'QWf f^W®i ‘PIc'st 

Rf^jj sf^i^ ^ <ial??*f t'oR <p<ic'o ^ <tlw^ I 2}^t^ I'sp RR>r| s|<p|w<i 

csjte ^ (7f& <I»I<<I<S C^i^ ^ « £W?% WtWP#Sf-(il^ 

<i<\tii^ ^ t^ojif^ Rw c<iRt?r «llt^ I ^otw «W ^ 

'^R<P'S| <||l>|^<P<l®t •spa^vsl, <1^, ^Wt, W'oilS'iJ wst fl?TR 

R<p|>j <^J^]|5] WR 'Q I'sp'ffll^] ^Oil ^l(.<P»i I 


(3iR|R^ (Specialized Machinist) 8 c^JMR'Stvb csjRlR^ ^ 

(TPi? "^iRT R^t’fw 'oii'oiR'O'si^ei^R (T'M^fTH 

c5jf»tiT (cwT- (g#^ «T]lRf^ (21^ RRr^, Gt^ stR%^, ■*1x1^ 'SfRR^, 
RRf^, cafW^f ajRR^, RRR ■sfRR^, sjRR^^WlR) <5j<i^l'a 3i<pei'o|>g RRt 

RR>5| St^g <ial?*t ^'oR <^0^0 I 


wRiRsiJ (Machinist) 8 alR RtWl^'^fRlrr W'tlW^'r '^\m^ ^ (T”* ’tl^ 
(Spare Parts) gt ^ 2 ngrst% csrfiti^ c?i^- cs^, 

'S|R’®l<i, RRf^ C5if»t^T r'siIR gNt c5jf»t^T ^®Pf 

'St^Tt C5}f»tR^ •Tfsgs (ZtR^ ■^stR’R R^^'S’ ?fHT I '^»1?N1R 

sWg C5jf»tif ^epf <ij«q^ii) s^i^ ggf ^ wf??^ wf I 

Ji<p®i sWg C^rf^^®Pf '^gR «t»ij (?f CJiRg <MR^ R^'q® RN! RR ^otWR^^ 

R®rf RR crRiR^ I crRiR^ Rj«it c^Rr w rjiR^r rri 'siI'qiRwi^ Rrt^^ rr5«t 

2R^R CRRR ^ ^RRt 'Q ^ >ilR^ 2jIRRt% C^ R^^ft-CR^ 'S CRRiW RRt 

j1*^<jj^\Qs TfspiJlf^ RRtRtR "^CR Rf«j| 2WR R¥ RT RWf??*t ^5,<tRR <PRC'o R^ lilR?, <tRR^ I 'oRR 
wRIRrJ RJRT lilRS Gfl% W RsIIrRR RRT CRRR Rt RW!??^ t^Rt^ ’fRR^ ^i|R^ ^5l1^ I ^STlRlWR 
(R^*R Rtl "^RRRR CRRIRcrJR W^ wf CRRRXR Rt ^’IR'ol^StlWR R^ iflR^ ^Rt W 
R^IR^IwR '^^TCR I 'OW '0|C‘1<P 2jR»^|c*H CRRIR'^S wRriIC'IR rIR^ ^ItRR R^CR R|C<P I 


wRIRrJ (SspflR (Machinist Helper) 8 wRiRrJ crr^R crRr crRiRi?^ rI^Rjr# 
RcRCR ^ R^RtRR RR:^ I iflRt Rt ^^•t'»ltR CrRR ^tRRt "^R^^ Rt^R Rt 

crRiRc^r w%r cr^^ tR% ^ rrr I ^snR^ c^ crRiRc^r ^flR 

orRIR RiRRt ^i|R?, RR>^ SIRRR t'^'5 "^R^RR SftRfRR* '^t^fQlR R^RC'o RttR I CrRiR-^ C^RRtRRR 

R»lc®tii rI^ Rl^'l aWR ^^It^ ^RR, ^RR, CRStIIr?, ^RR, CRiJStR, IrI^ C5|f*t^RR 

























































































'sirt¥ t^wifw £t«f^ 's «ij<i^i<i ^ 'Q 

1'»P'S| I (2}f^ C^ '8<||C‘^'S1 STf’Jtf^ ^slwfsf'S «q><i(.'® <11^^ I 

CsiPK ^iMtJ^ (Machine Operator) 8 csrf^ ^ c5if»tiT 

^ c^sti?rf c^stwf c^rfit^T ^t^rm ^ (Tt 

C5j%if^ ^ ^ I C5jf5fi{ 

'Aljl'BlbW^ <lj<|4^l<l, ^ C3#ta ^ fit^ 

<IJ<I^I<1, C5jf»f^i^ <p|c®ril 31*«j«^<l'8> 'St^ 

sj«f^ ^ I CsjfiH t>N*^l<l C^ W51^ 

^cii 5 'q» prf^»ifi> i>|«i*il 'Q R?iai*t <pc<i '^1'^?, s|c<j|«r^ii wwi 'S 

Csj^tW Jiwj<j}^\a» ^TsPiTlf^ ^fsrt^rt^ <PW RR>5| £W^ <iail\?^ <Pi](.'s ifl'^ 

’ftW^ I 

CsiPK 'SUH (Machine Setup Man) 8 c^rfStir (TfS^’f ^ ^ t'^lst'olw 
'sil«'»3 11%^ ^ £|v!si<p*t^ ■»t^«t c-'i^'oil^ 'srrK R,cJi(.<i ^^sc?r i 

(7r5^^ '>i^t®r^ 

^ CS^ ^t®Ht ^ ^ ^ I w C5rf^ (Tfs^’f ^ 

<p|®tn> ^'olw <P51(.'S ^ ^ C5(f^ C<if^ C<i?f '0113l*iJ ^©«lTlf^ ^|1%W CWTf I 

(,*i'o(|5'5 "soK (Layout Man) 8 ci'oilS'iJ "suH C5rf»tf^ i iSR $}T5t^»t^ 

■J^^f I"*!* C5rf*tf^^, (.ei'0||Sl3 lill '^tW 1»W I ^(.«ll ^^llC1<l ®t13 fill's 

^SJ^prtft jll^5| 2|<P|<1 2itill®t^i| CSrSfrf^^ '8 <PW 'SCKI 

^ ’srtf¥^ ?sc5 ^ ^ c#R $n:?nw% 

(Inspector) 8 f% ^ ’1^'ti^ 'SW ^ 

■#W5n®T c«i^^ fit^ fi?ifi's '8 

fi|tiil«ri I 'oiijvti?r ^f^'s '8 if^<p gT "^icsT, 

g^ lid's! '5ic^ ci£}»'©l '3Tt*rl?rc't?r fi<p^ ^ fi}^®f wMi i c^ 's?u gcus! "srl^ '8 

>jf^<i>'oN ^ 2n:?jm I f% ^ csrf^ ^ lilt ’rfwta 

•1«pei's|<! Sift'S 1"*1il1 <P(,<11 's|d<! <l«ll ^1C'~*li<l I 'i|l»«ri RI^>\ 

^ '8Trtf¥^ ^5rf%5s WT wdaMi^ R^wsi wk ^8 w©1^ 

I ^s^f5, c^ (?\ ^’R ^8 ci5l^^ m ^ ’Rif^, rI’R 

filfSRTf, lipfiJ 1^^, <i'*!*®lld'*P®t fil'ol^ I'Hc^p lili^sti ’<1^ '0|I«'88 ^di I 'il'^lwl ifli^eri 

g'^?, 1^ g?r fii^?rM' •iH(.<^ wR ^8 i‘»p's| ■sp^'lg ^cii i 

fsjsi^l^'B (Mill-Write) 8 c#R ^tt’f (Rf^ ^’RR^ Rv^ ^’Rrr 

^ ^ I iRSRl^'t (Rf^ta ^ (RRR^ snRRf% (RR55 ^1%t ^5R^ 









































































































io 




<p<ic'o I >^1^1^ ‘fl (2lf^ csrf^ ■*ti:^ 

wf“1(.*i<i Wt??*f C*tHf ^°(.<il®f»i <p<il, wwi «il$<pj|^ sfwH, ^t"fi>*i (.»i«ia>^c»i'»i 

^ ^5ri%58 <il^ ^ «t1^ I ^5R?^ C5#^ csralw -il^ 

^ ^ ■*fNm ^ ^ csrf^ 

^M^ii wf ^tr^tsr i 


^ ^5|ji^ "Sl^csi^ (Tool and Diemaker) s <p3tsi'o "STC^IT ^ Wt^ 

^5it! cwt^ I ^ wl^ ^51^ (,j|^i<]5t®f csjf^?. 

<ij<i^^ RI«j| (£1^^ R»<pt>N 'S^ I '5l^cwl?’t®f 

((?rsR-'*lTkPTf ®f^°, 'QTUt^ ^'SjlR), W|^ 'Q 

?n1^ C5rtfe^-i£i <ij<i^\s T5i^ I cwi^ w c^st^ csri^K 

S|c?ll®r^?l "Pltst^i w^ (7f& <1>'SC'o aiHInw '8 'Olf^'aa ^ I 

^ Rf«»| '5J1^ CWtf^v ^'T’T, "srlf^v, 5®PT, 

Cffport^ ^epf, n'*p'o|'fl 's a(t?rtw%r 33;«i^l »ili£il«j <ij‘q«,l'fl «p>5ic'o i 


c^ csi^tf^^ c^f^tJM (Bench Mechanics or Bench Fitter) 8 c^ cwtf^ 

"^tw ^CsTt 'STlI^ ■^Jl^ ^®PT <IJ<I«^I<1 CSj^Tsj^s^ gc<l)<l 

C^TTt I C^ CWlf^ R»^l<l’t®f 'Q?||R»\ ’ivat's ^lw*i RI«5| C^ 'QTft^ 

(7nH-^Pltf%^, fij'oi^t's W i£|^^ I 


C^Bkr^s*lkr (Store Keeper) s csrf^ f^^<ijvslvs <il«ivs]*j f^??f, c5jf»tiT 'Q 

^IbNM, S|v»f^ (?I <ijf^£i i^lRjtv^ w<PVIST'S '0|<|?5^iii "SJ^vs 5||t^ (7i^ liliiv^ ^l®1»i<Pll1 '^rf^ 

I C5jf»|ipi^ ^*(Ws ■^i^'siw «rk^ I #kT "sth ^^11% f^«jRvs vstw 

^n#R aj^'t ^ ^ c*i^ ^’t^ (?p^ ^ m\ to ^ I 2 |R)^iw<i 

C5jf^ '“k’t c^6i^ ^^111% 8 «?li>Ni®i c^pw '£l^®t <ptn ^it<p i stf*t^®it^ 

c^ ^ ^5n?i^ c#R c^ ^’tt^ w wtf c^ ^’ti^ «fk^ i 

c^si?r c^5i^ c^5i?r ^^rt^Nr^tft I^t-^w <pi®( <pw >jhi^i®i 

'Q^’ 5 < ^ I <^f 8 Si_e 1 <P s|f^^lw< csrf^ 

^ vii^f^vs ^ «tk^ I Goffer ^i%r 'ii^>ii(:<i c^ 

^ 2Wf% 8 <f>lb|sjM ^ #[mN '^l^, ^ ^ 

^iRt?i '^Tit ^ihI^vs vs9iTtfg wW <pw ^k*f I (?rf^ ■“k’kr (5P\ <p|^iii»»i '»it<i '>i"*iiit*i<i wj 
C^5H <iK'^R<p, <)hilPi<p f*pwi wfl blR.nl’^ t^sf^ '^^ks I (^f^?, iil?r 

'oifi<p c^sk5»k^ vfHNH i?pc?ra 'St^u <ijf^w<i ^kit<ij 

‘^^it's '5^ I liptii^i WC5 t'^N tyPiv, <p|4^it*t*i<i ^k5f ^*«l<iJ^'Q> 2}f*t^^, 8?ii<?‘*t^ 

^ 8Tir^’f 'ii'^ 

Pit1‘*ffit^®f <PW <P£ltvs'5^ I C^k^ ’SfHtSrH 8 W<Pt8 ^?.^|ppvs 'qlt^ 


^ ^UT, ^ ■^TIT, C5C# ^Tlt, ^ ^TTf <p|t«t<i iSfi^ 

<ijl^^'s'»it<i gift ^it<p I 'ii'^i^i c^k^ «ii<i'si?i w<p8<i3i '5if^»^n?/8Tn^*t’f 



'oi^t»iln*i ¥Nks I 































































































CSipHperj 




^ W ^1^ (Craft Instructor or Skill Bearer) % ^ 

2lf«^IW< C^jfS^tST <lj<l^l9<l» (Zt% C^ 

I C5|f^ <lN'ol?j ^fHNH 


l^spf^ ^51^ l£l i£}»|<p'5 ^ W ^ftf^ <P'®C<I)51 I 


«|p|’p«? (Instructor or Trainer) % <ij<i^lR<p 2|f^®f 

ifR ^ CS|f^ ^^5^ W>\< «ljf^ ^ ^ ^ I <IJ<I^|R4 

<P|'S5( 'S’<ljlf^T ^Rc<l*f^, <I)<I^|R<P <p|(.'st51 I^C‘f*j*il S|llh, 

<p|c'sr<i <p<il <ij<i^lR<p ^**1l'i‘i 

<P<ll '5f5|fs> £tf*t^‘tt^C1<1 'SaH 'S I'sf'ol a||(.»i '^tW <pRc'0 <PW C^KI s}f*t^c^ 

2f*rt^T inl^ ^5^ 1^f^<iit>«^ iiwI'ok ^ ^ 

f¥w ^ I ^ <1»llWl C^ ’It^ W I 

csrf^ ^ C^rfifiT 'Q C5(^m 'Q fiftf^ 

1^fw Wf afof^ C^ W I 2}1%tl5T 

’jfho ^ <i«<ii?iw RRj:i'oiw ^wjt w «rn:^ i 


'e?(l¥ »|;^l9»1ti5»iC'b^/«itlRH*l (Workshop Superintendent/Workshop Incharge) 8 

'QTTl^’f ^ 'STTt^’f w ^ 2Mm ^5^ 2f*n^T 

►tlRjv^Sft^ <psf'<P'o| I <^»sr<pvD| CSjf^ »ti:^ <ll<l'o1?l W<PC'te ^ 

TSfJiT I ^ 

^ Ji^ilJiR (?iNlwt«t ^srt^ 'Q ^ 

I VfNVR 12Rf 'S R(i}»«J, C5jf»tiT 'Q 'aiC<PC'srl "^rt^Tn, C^»C5f ^ 

'^rf'QTTf, '^TTf £|'oR> <PW*i '^1'^° '®l(.*i<P C^CSf %*N'S'i *^'o^(.•*)><] 

1^ 'Sr<l|<lfilR ^^5^ ^ I ’IWl'i(>'o|W ®W 

<flt>'|vflt«1i) <IJ<I^I<I, csjpt^ 'S ^ Pi?|i|>|H|vo <|J<)^N 2}^ ^ 

«tw I C^rf^ <1j<I^N >I»P«^'S| '8Tl¥*f’t ^Ht?lt'gf'5l litf^ 'Q 

9|l5f^ '0ic«i<p|?5*t I 


'Q?lT^^ 1^ ^ (Workshop Peon or Khalashi) 8 csjfSti^ cj^Jiw^) 

cm ^51?^ csrf^, 'si^’Tlf^ '8 2t^ ^ 

■srf^ 'Q ^C«n:^ <il[)|(.»||, RR>5| £|wle?^il ^©®T C^'Q'^, 

^ W 'S <pll)|»l|ei ^’tlTf Wf (^J^ t^f^?,) 2t^^ ^ 

'oiHj^ii Sim liif^ I m\4*i^ 9m ^ m\^, '8?rf#t’t 's 

'Qin^’f C^ <lj<l^lR<l> SPW arf^'t m fHC.il2(1^^t^, 2lt^j<l»C.<l» 

'o|CH’3 hHIhCH^I ^StHJ H’ahR'alW hKIhJ I 'Qilt^^ ^^if^HCiJlCVto^ ^ '3?It^‘^ 

^Hbic'sifsi ^ inf^ ^ 

I 










































































































i. Csrf^ <|<ric'0 # C^WtTf? 

's. csrf^ ’iNm ^ ^? 

8. -SpltsT C^ 03% ^? 

(t. csjf^ ijsi3ic<p af*rt^? <p?i'»lc’t Wf ^? 

'5j. <?r "^jf^ 

H. '*t^’1^ -^iR^p 'O'ghSifH RI»i <pw*i ^1^ »tT*i 

b-. C^ C^ *1^=^ ^? 

s». c^rf^ 'sfH C4H R'ol’t ^t^t RR?^ <p<il '^? 

io. c^ 

i. C5(f»t5T <|81(.'S # C^l^? 

csrf^ (f1^ '“W^ ^ c5T«f I 
vs. (F1^ C5rf*t^ •TTsf C®T^ I 

8. CSjRt^ <)j<)ii!'0 (F1^ C5}iStlt^^|epf ^ C^ I 
(F. cwlw®! C5lf»tR^ -^p 

'5s. C^rf^ <l«1(.'© C^l^ft^? 

H. lil? ^ ^ I 

V. C5jRf5T (TfS^’f ^ ^? 

5s>. i£j»I<i»' 5 '^•i'JaalsW'Si ^ i 

io. C'^lil "^1^ '^? 

«t*f 8 

i. '*t^ <1 SIC'S ^ C^Wl^? C5 jRR "*1^^ CT c^H <pl4'i<i<^ I 

■*fN1^ 'S '8^ ^ I 

'S. R’fis^'*tHt^ 'Q I 

8. io1tc5jRt^T|5pr‘fl^^(?T<f I 

(F. cwlc^i®! C5|f»tf^ (T^jhl^'sr's C5if»ff^ -^p <p|c«r'g 8?^ ^ i 

'5s. "“t^^ ^Icet I"*? <il^<p ^Jailic<i<i <p|c'st<i ^Rlc^j 'pft8 i 

'QTTl^^ ^^lR*ic'5»iCV!sC^'3 <^IC'8ttl 8^ <11^ W I 




















^5TOi?r-'o 



(Safety Precautions on Workshop) 


ijT^srf w >i|siif^<i» 'G wrik ’r#;?r 215^ ^ wui^ ^ ^ 1 

<i»<iRi^ ^ ’tt^ I ^ ’tf^ ^ I 

C^ '^5|^p*tW *R'??T2ft^ '5J?r (?l^ ^1tt?r '0||<ll<l ‘i|<P'8t‘i '»iIr'« Pi^'s 

CW*f, 'Sftf% 'Q <iR<iN ^ I ^^1^^ Pic®rc<p Wf 

<^ ^ >i'©<^vsl 'oi<)si^H ^ I 

\«ij<ih I Rf^ji ir||'o®fi<p g^j# 

Wf??*f<P<1 w 4&I^'^tsiT I «TO5tT?f Jivs<pvo|<i 'ol'olw ‘3’^i>ll'stPi'o'^t^'^tf^’1<lW<ltlR,<P 
'Q C5rf5|.^j^t<fi^) ^51^ ‘ii’5! ^srn?^ \ 

C5lP^t5^ 'QTTt^’f ^ ^ilT5n?n ^ ^ I 

2ir©^lw wff •>jvs<jivsi 'Q »jwl'»l<i ^ ^srf^'t <t>!if'il<iw ^yrar=# ^ 1 

(£| igjiu f»f^ £|po^lc*i ^ I »l\o<p\s| i3«r5*il'g ^ I 

C^r^fT '3’^5'ih \r% I ‘spR> ^l^t »|sr®l <K.?l 'oilc*H I '^1 'sr*ij 

‘3’^5'il C^*l<PC5l Ji^sx^vol ^|8ic*i<i 2|c?l|6T*i <i(,?ic?, I 


^ 'Qill<i»^^ '^5^W u5<Pp|Plill*i(.151 ®t»o I 

^ u5<pl»iP i ijHeim'S] ■*|llw<i RpJjj sl'sjcsT'Si 1 

> 'Q¥t^’f <1J<I<2SVS ^ vs W^ I 

> vSTl^’f <IJ<1<2SVS 'S ^5TOHT >lf^<l»v»|W ^ 

<pp(.^j ^Rt I 


^ <ij<i^h PF&vs <i>$il I 

^ S'Q»i <1*5^ ^P(.<i^ <i«tR C^r*f ■3^'slc<i ^Ri)|®i*j| <P5 iR ®t»ij I 

'0.'^ 'fl?ll^"1c,'H<i et^iJ «1(.?|N^?| ^vo^vol o 


2t^ ’fHR ^ vil RT ^ I 


Rtij >»t's^'s|^»i^ <i»<il ^(."il- 

♦♦♦ <i»lc6t<i *1^ '^P<p <icai<i <ij<i^h I 

♦♦♦ <p5sh RSRf <|v<ll'3{^i(.*i c^r*f <P5il I 

<♦ c*lw ifl'^I 

❖ "^pI^ (File), (Scraper) vQ ^-kal^vsl^i (Screw-driver) ^vojtfg ^ 

^^SeT I 

























































































^8 




♦ ^'{1^ ^)«»r«5(t c[?c*t pfisflt I 

♦ “’fl’T (Grindiiig) '►1‘HI b*l»ll ^1 1 

♦ "SIM ^,iw caw^nw^RTT I 

♦ 16®it ’iliiBfh, ■5l*!?r, iJf^ ^rl^rftr ^.'bjIR ^*rl*T ^ra ^1^ ^ "TOr 

c*iMi^^T5atBeii5T ^11 

♦ ^|Bt «Hl i\HVi ^ *l?t I 

♦ '8|%^1M, ^ 'SilwIC'S ^ 'a|fiR'a» 'Bilwlpfl ^1^ ^ I C5K ^'l^llMl ^llOTT OTT 

^ iiliH +1W »jHjll*l ^ I 

♦ ’OTi^icn «iratflt% *if^ ^ «Wcij« 

^1 

«.® phiwh cnMi^ TOiinft?r^ * 

'«ii^-lcr| ^\n »t»in W wH •let'll 4v?lpilii PHri*PT C*Jt*l1^ «t*l5t*Pr 

iM+H 11^ C»lPl*!*lt*l RflW C'TMI^'« OTSflT ^jWT- 

'PW*t*f C*IMl¥ « * 


i. wfIJI ^"5*1 ^ WMl^, 

«. ■ijhIwM ^y|5-iH5*r, 

8. pwil»*M»pr, 
ff, Pi^ 

?». H I H | [.« I ^ ^ 1 ^ 

f 






1Sar-«.i t RnH>i «»in^»ilPr 



























i. ? 

<p^w<i "STR^ c^HI^ ? 

'D. ?I^ ’ThSTlBr '®f»U Sj(.'sj<p ■^tf^’t^?I?f 'a|<l«1‘‘(*i Wt SB'S ? 

8. C5N ^ ^ <|j<|4^N ^ ? 

(t. <p|c®r<i ^fSRf <p<ii ^1w ? 

'Js. «t»ij ^R,'® «q»Ri£j»»lc<P <1*11 ^ ? 

i. c^lwl (?f^ I 

^ C^WI^r? ^^TN3t ^ I 
vs. >|vs<^VD|5i*1<|» <|J<|^I|<1 ^ I 

8. R^1«t»i<P '0)<I'3{,I I 

<t. C5if5ti^<>f sivs^vsl ^ <tt^ wf C^ ^ I 

'b. c’fp^ <1*10'® # c^wi?f? Siik'si®r^ c®T^ I 

H. (.<P(.»il <ij<irI<i 2jtiil«(«i i 

«t»f 8 

i. R»'o|(.<l '3 ^n5»iI ii|VBic*il I 

CSiPt^’f 3lvo<^vo| RR £Wt%^ ^ I 

'S. ’1I*1^?I io1^ '>l'o<P^I I 

8. C5jR|jp«t^^ 'o|<I'3{^|R I 

(t. <p|4'|'»3M <i*ic'© c<il<»llii ? I 

H. CNf*t*f^’f '^tW <PUh ^^rsjTT ‘^'oiw '^’ttf^ <PUl s|(.ijN«i, ^ I 

br. ^*1H»C»I ^WC=t^ 2(f3Rlt I 

c9. R'hR 1^^16f*i<p 'oR^ ^C?l^ i^lRv, lil C^stRtR '^®ftR RTR^lfR R^ I 





























^5TOl^-8 

csiPww 4ii>ivi*i («)nf«'5r«(i^) 


8.i (.»lPl»1 *(1^ 'Q ’ll*! 8 

c5if*H*tc’f (?r *n^ ^iws ^ ^ i (?i^- 

i) tsTfl^stlvs (Ferrous Metals) 

A) 'oit'ilR'stl'® ^ (Non-Ferrous Metals) 

(.wn^stlxs *tl^ (Ferrous Metals) 8 (TT ’src*^j 

wf ^ I (?f c«il^'Stivo *rt^ ^ ^ wf- 


i) ^ (Mild Steel) 

^) (Medium Carbon Steel) 

«) ^ 1^ (High Carbon Steel) 

8) ^ (Tool Steel) 

(t) C£f-^l^ (Gray Cast Iron) 

'b) wtrra^ (White Cast Iron) 

H) ^nrra^ (Chilled Cast Iron) 

br) (Malleable Cast Iron) 

is.) (High Speed Steel) 

io) ■# ^srlWf (Wrought Iron) 

ii) (Stainless Steel) 

i^) (Spring Steel) 

i's) Rc<p«i t^®T (Nickel Steel) 

i8) C3Ft1^?rN (Chromium Steel) 

i(t) (Tungsten Steel), i 

'oic'^Rstl's (Non-Ferrous Metals) ? (TT^I^ (7r©(.«il(.<p 

wf ^ I W 'a)C«il^'Sfl'S *n^ <1J<1«2!'S (TTQM ■^C«Tt- 


i) 3l^ (Brass) 

A) (Bronze) 

vs) ’tFT C5^ (Gun Metal) 

8) 'qj|'^RR«jN (Aluminium) 

(t) vopn (Copper) 

'h) (Zinc) 

‘l) w1^i 1^R¥N (3t@ (Aluminium Bronze) 
b-) <p>i<p<i (gt@ (Phospher Bronze) 























{ 9 ) ctSk (Bell Metal) 

10) %^(Lead) 

11) (Nickel) 
i^) 1^(Tin), sl^i 

CSJPWC*!■51^ ^(fi\\- 

i) (Sulphur) 

^) <pji<pnh (Phosphorous) 
vs) ?ftf^ (Plastic) 

8) ^ (Glass) 

(t) vslii*!’® (Diamond) 

'Js) sljW^ (Graphite) 

‘t) (Carbon) 

v) Pii^«P'i (Silicon) 

ts) (Polytheline), X'ojifn 1 

8.'^ '6 o 

(Metals) 8 (?r 1%*!^ ijtl^ ^ 'sp»<'©l f^tl^ 

<KIWl CS^it W 'Q ^ Wf 'o(IVl^ <P’5ICsi 1^1?^ 'Q 

t^iaT^ ^ ^ I (7m- (^, Wt, (PM, ^’Tf, I 

(Non-Metals) 8 (TT ^ c^tf^ 's 

c^ti?n ^ (?^, ^ wmo ^ ^ ^ ^ I 

(Tim- >iNtpiii, ^Piwpr, 4 \ 5 , 

I 

8.« cnp|^*Hv| >11,^11,^, CSfl^IBfl^S « 'SH^n^ed^S «(1^ 8 

(.•Tl^efl'9 *f1^ (Ferrous Metals) 8 (TT "sf^su c^ Ri^jaih (TTSJCeilw 

*n^ ^ I (TT (.s^«i,«ti's *rt^ ^5«it- 

■sri^ 1^^, ^ ^ (i£f-^>P^ c^tm^ 

I^C<P®1 C3Ft1^?rPt £t«f^ I 

^ (Non-Ferrous Metals) 8 (7r *f1^ ^*8 c^ ^ ^ ^ 

(PTQMi:^ 'i|(:»li<^'ST|vo ^ ^ I (TT ^t'll^'Stlvo Sft^ <|j<l<J!'S ^ ^- 

gpr, (gT@, m (7t^, '^, wf, mgf^%iPT (3T@, (gT@, c^ (ttSPt, #m, 

f^cxpsi, 1^ I 





























































8.8 

^jws C5i^«r cwr^r <ij<i^it<i<i ^ ^ ^ i *n^ 

’tifn:«l? <)i^w<) 'Sim't-'ii's t)i<^fb<i>j, ^ (?r c^tM ^ 

I ^ ^5n?^ *rt^ (7 t^ ^ CHT ^ I ^*rt^«t^ c#5?stt^ ^ 

'ollW'f I ^©1^ <IJ<IRh ^5# C^t^iSf^O ^ 

^ I *ft^ (Wr*f t«^^®t|vs ^'||'8><P<IC®t^ (Sti^ ^lfpi<p| CT^TIT ^5JsTf- 



<h^ 


?rl^ tf-lww '*ll<>Q<)> C«ll4!, ’HtI?Tt^ atwlt 

«n^, ^ 'src^rr f>iPi<M's '^.(2■-8.(^% i wt w 

•>i<l>iR csjptf^i ^ ^ ^ ^ i f^’f «fiwT ^ 

f¥r ^sfi^st^^ «tti:^ ^ »M(.4>i ^liiiiwii esft^ w 

^ 1 

WlTI^ 

(£1 'qaiJjef, i£l'^?, <l|'^<P'=i|<('S» 1 ‘^llw 1 

'o|srt«i (,'o'ow'Si 'iq>rDt‘^'5i ■^TTlTf ttW C>i^ 1 


\5J^ e^H '0)I'»I<1,'8> "sd^, ^5ffe*r^ '^ITl^ «rN5l^ 1 

C^csf 1^1^ c^vsc^l^l ^v*f (Fibrous) 

•i)l?l '5^ ^®ll^ ^4^ 1 

■srt^^f^fff 

lfl?r ^5im«t -51^ V|Qt>|^*i ^ell'O (^f^ 1 V|Bt>l 'IVbW 

oHercs «ihi^ ctf^flrr i 'St^c®T c^si:^ ^ 'ofH^ i 

l^f^TTfST 

■sr^ ^«il's> (ni«tlir i »jBi>I 'l^w 

eihci> ^hl51 c>i^ 1 'slsrc®! c.'o'owsi IMIS'S" c>T«ft?r i 


"sr^ ^ ^ ^«ii'o c^r^fm i ^iBbi 

■'Iv^ i£l^^ enheo <h|^ C>1^ 1 'Olsrcsi C'O^C'Sl'Sl 1 

<^\^ 1^5 Cl 

‘ii'^ 'oii<i5i'-t '*15 c^tsutt 1 (^f®r©w[ '®1?^ ^ 1 'oisf(.«i 

C'»'OC<l<l llll<|,'9» C>1^ 1 


<^1*^ Pi5®i ^c'o <p^ ®it®ici> 1 


8.(^ 

'a|(,«l 1 ^«r|\o *q|'§'> 1 \R(,<P '©iw^l C<^ o(f^ J 1 ^C«t^ I 5 ^ 'Oic'llperl's 

'o)l<p<)®f <it®i jj^<p [Beil'S '“Hl^ <piil I *il's<i c^r*t 

'O|0«ll^®tl'o *rl^ (Sfi^ 1^ 'o|R|«p| C<^TIt ■^J'Tf- 





^t^«r ^ ^ ^B'S^ ^<=1 ^|'»|^'S» 1 c£l^ ^’tB'ot’t 

<il'o)t3i>g ^ ^ ^ ^ "sd^ ^ ^ 1 

<)>|3HJ 

l£l^ 'OlM^J'-j ^V|>j«-t Cll^ ^ell'O ^ 1 







































































































^ 1 'Q'^ 'o|«l^(ly i£ld ^ WCg 

^ ^ 1 WT C<i«fm 1 



^ 1 '»¥ '4|<l1(lil ^ ^'s^=1 R>^ 'STI^ ^ £t^ 

^®li'o ^ 1 WT "SjI^ C<i^ I 

'®I<I'S(I?I *1<l»l ^ic<p 1 

;gpf 

^oft^cf -si^ 1 ^ ^Rah'^ 1 

(3t® 

'STR^®! "51^ 1 C3t® 31 ^ '*1^ 3R° ®1l«1 'oii'»|^'s> 

^Rai<i(.^ '5j?r ?ii(.<p 1 


33^^R'o|’ 1 'OI^^-'J'-l ^ 1 Cfr«l(.'S ^ei '0||'O|<('8» ^ 1 R»« 

^ 3133 ^ Rfeit ^ ^ ^ "sri^ 

Ci^ 1 RRSl 33^ '»lft *n^ 1 33 3 KIc<IJ C3^ ^6131 3l3 I 

■fiF?'^ Wf 

33 ^5rt33®f WSl^®f 33 1 1^3i «I3^ 33 R'f 33^ %T 'o||'»l<('S» 33 1 

^smsT 33 Rj^Wd ^??*f TfRfTR C33T 3l3 1 


33 3*^S«^®1 3,Rai '0||'»l^'8>>fMt 1 'o|»r(.®1 33 C'o'sw^l '5f??*t ifRtWR C3313 1 

RW'I 

33^^R'»i’l »|J;)'-i 3?11 33 3*^ t3 ‘^'3^ C^cdlil "ijlil 3(31 1 

'o|R|(.6t»i 3l3t 'oiliffl'a 33 3T t33l3 33 3^ 3tlR» 1 


s.*!* »ilfai^ (Mechanical Properties of Metal) s 

«iiR)<p 2ft?rtF:’t^ wf *rt^ " 51^*11 (Ti ^ <iifa<p *r^ 1 

(71^- 




31^ 3lf^ 'Q®I13^ 3^ 


(Strength) 

(.<ph •dalc'^R ^33 33 3t3l3 <P’a(.«i (.3^ 33 3R>(.<il3 •^w Rw^i 31'^R) 'a 'S'-th^ 
3N13 353 ^ 51^3 C^?.3 33f 33 | 

(Stress) 

C3R ^33 <liR,'Sl ^(.'s <i3 S(t3l3 <P<IC«1 MR «1«1(,<P 3Rwl3 <P<ll<l er^ij 

333 2t^C65Pi3 W3 »pW<I ^33 t33f3^ 3l'oj'asll‘t sjR>f3>lll 3133 3R3r®( (3 

C^ 331 33 1 = (33 C33i33)t3^^/f3^^ 

(.^ 

(^§s,*RI^ 

3lfRI3 <13 sm\^^ <M< th<l 3 3|i(^Wd C5rf& 'lR<('o*l '8 3lf^ tavfl 3 ^R^oWd 
3^3l3C3 C^^3^3 1 

= (vsnl^ 'JfM 3 3(333 33 S}t3tt®l3 3C3 3f^ '233 3 3(333) 

(Hardness) 

C3 '®l?t3 et»(J (3(13 33<f (53 ^33 iil‘'jll%'s<(>d'f, 3<®t, '33 3 ’1^3dt'-l 

'^'^Ic.vf^ ^|fS*1iVS| <l«l1 ^ 1 

(Brittleness) 

(3 'QK'lR sfHj 3alc45( ^33 'o(l«)l's <p<im R^v© 3 R(.<l ^4 Ri^^ ROt) 33, 

3f(l?if3 3^3 33(33 1 






















































































vs|^<ivs| 

(Ductility) 

W '9^'t^ WJ (.l^W “1^1 <P<ll 

C5it ' 0 |'ai<|vs| ^ ^ 1 ^N<|vs| JKCt)^ ^sms\ 

^ 1 

(Malleability) 

w st'ij ’W<c^ ^ 'ii|vii(:^<i 'iiFs ’ll^«il 'll?:® 

'#*1® ^ ^ 1 (?f ’fi®®t ^ ^ 1 ’fi®®!^ 1^ iRt^prilt jm- 

M, ^’ft, ®M, 1^, ?tl1^, %it, wf, c^, ^®Jlf^ 1 

(Toughness) 

C^K ^<1 c^ 

'*tf^ C*n^®t ^11C5, ^lc<P xjjvo<3i^vo| (Toughness) <l®ll 1 

(Elasticity) 

w ’S'C'I? efHj ^1^ ^<1? <ilRi<p fiiralt’t ^ R^R)c<p <1^ >iR(.?i (?t^tii^ 
^ ^ ^ ®1? 'HTT, (7f 'Q'f?:® f|f^'1®®t ^ 1 

(Resilience) 

c^ ^ 2n:?n’t 'W< Pitsto 

^5(1lI®C^ •^Ci<llt» ^R»|K >51^ ^W3?f ‘PW <l®ll 

^ 1 














































<p|c<p <IC®1 ? 

vs. C«ll<t,'Sf|vs ^ ? 

8. '!>n«^^et|vs ? 

(^1^ ^ c®N I 

'to. (f1^ ^aPTt^ ^ (?r*t I 

H. G-1& t'^^'Stiv® jjivp (?r«r I 

V. 'OIC'^^BtlvS ^ (3^ I 

(». C'»tJ^*1C®1'^ 1^®r ^l^icvo # C^WRl ? 

10. ^«1CVS ^ MWlH ? 

11. ? 

i'5,. ^pI-AJ 'o||?i<)*i ^ ? 

i. *Tl^ vs vafSTl^ <11^ C«T*t I 

c^. C«ll<i,«Sf|vs ^ VQ valCsll^^t^ sn^ nf<iN5j c^ I 

vs. C5Tt^ (2jf«tf^m Cff^ I 

8, ^ri^ P5c«i<i (zff'lf^’t (?Kh8 I 

(t. <pM*1 I^®1 'Q voih^iw^l '5K*U ? 

to. <ilf9<p ^“nCiVs ^ wWRi ? 

‘I. i^|vbW>l vil^ ^?!®t TfN3 I 

br. *rt^ volva^ivol «]<fl(.V8 ^ ? 

<5. vtlivSJI^vsl <|ei(,V0 ^ ? 

io, *f1^ '0‘t W'a ? 

«t*t 8 

i. s!(i^ v8 ^ c^WRr ? '5^*11 c®r*( I 

'^. *rt^ 'sHh^ ^i^novs ^ wl<l|?i ? <ill®<p 'WT'S i 

vs. 1^^ Pi5(.ei«l vg '®eft^ ^«!f^ pf|\Q I 

8. t«ll<^'Stlto ^ ^ I 

fl-. 1^1%^ SW? ■^1^ ^5|lTra^si?f vg 'Qeft^ ^ | 






















(Tools) 

’oi*pil3l ^4R4113’» 

'■WWUM ^ ^ ^iWT ^ tPFff TW ^ ^ CflWT *11^ ^ 'WT^PPT C*IW 

«||%|^» «(^a1w^« e«5 ^ <fii ♦« RRi 'biWc, 'sfl-jft !iRt.n^H»l twaiiHi -45^^ 

^ I ’^^IS’PT ^pit >il*ijeii ^Iw *1 wil^u 

»1"»II4W *lfla'8l ’♦M I 

oiR=ricn w ^ ^ ^ «! wi Mtm hih «'ai^»ii« »)««w ^ (%) 

'eiw CTW *nw IW- 

^) (n^|S& (Mafkuig or Layout Toob) 

Ttllkl’I’T (Cuttiiig Ibols) 

'a) (Measucing Tbals) 

8) ^|B ^ CRelaied Haudlbob) 

4) oiR-l (Machme Tbols) 

ft,'® 1^11^JKIIWPI'I I 

(Marldi^ or Layout Tbolsi) t 

^ CT^P 16 ? fiWfft ?ff "^IW >fHpll ■?BI, PPR ^ 

(n^1®6 ^■PT ^ ^ I <l*re 'a*t*i|ui o|4'^ii 8f*lR'BW ^iw*T «lw >i|Rft. 

Cfl'BIlWS I OMt*H 1S*HI CiPw OM CTftlW 

ftnwsnl^l^ipll CWlWi ^•ISJ ?H -fl^^ ^sft ?flR W t*!?* '^ll^'Wrt 

^Wlaul^,QPlri*nr ctw totwf6t^?Bhrw 

ni^'(|fHl®lR!<uH^I (FMittJwKnl wl- 

>) ^‘*tHi(DotPUiiCli>l 

podnt aDglc-60^ 



dot punch 















^ (Centre Punch) t 





n) vll^(Sctiber)t 





S) feton (l^wnd) I 



e) fHnKflwffI* vIPhK (Hamiafirodite Calipers) t 











































4)) (Inside CalipeiB) t 



n) ^ i j lNh K (Oirt^ Calipevs) i 

















^-'WlV (IM-Square) t 






<s. 


yei) ^4^n**l^^(CQmlii]iaticin Set) i 



») 1^v«r(Stecl Buie) i 


H 


^ priir^i ii[n^| iriinjnrnrijrirfirir—— 

FlexSble Stainiess: Steel Huler 


cr c? ^ u 


^ s jw. jOC, 61 


El n Dt 


^ t T I 


/as f, 




*UhlHh #IM CParallel damp) t 











(Cutting Ibob) t 

I 

i) ^(^)t 




4) ^(dilwOt 



«) (Hack-SHw) I 



8) ^(Unp)! 















csiPN5®r 


<r) ^ ^ (Die and Die Holder) 8 



'!») (Reamer) 8 



H) *H^^fl5l?r (Pipe Cutter) 8 



ir) (Drill Bit) 8 









ml^^CLaHwIbolBit)! 



>o) mvl^l^OSluiper'nwlBlt) ■ 



l|di^i>tidfli ne ^prinMNni 

(MQling Cutler) I 





&4) (Conntef' Sinking Drill) t 















i«) (Combination Centre Drill) 8 



i8) (Counter Boring Cutter) 8 



c»ietlR<^»PT 8 (?r ^yRi5®r 'stT*^ «t^'=t wt^, 's ’ift^ ^ c^r 



<pR(.*i"R Rc^®! C2f®Tt^, (.Jaap's ?F®T ^vojlR i CSTSftR^^^R 'sre*JT 

w ^R55 t ^ ^ ^ ^ ^ ^n, '£t^?WU %rt^ ^su ^ 

^'©jIR Rt“i^ R(.“i^ c^c5 <pic®t <ij<i^'o w '^<p®i (.*(®tlR?. j^®iJi(.<p c’tw <i®ii ^ I 

(?m- ?rK c«iw, c’l^, c’t^, wR>iii>i (?tw, c^ c^, c«tw, c^tw, 


t'SJtfW I 

c>i'etlfi^^»pr»c*ii ^wi- 


(i) (Steel Rule) 

(^) ^5jtf5r®tM (Inside calipers) 

(vo) ^5(1^ ^5Jl^®t1^ (Outside Calipers) 

(8) '»lRi?il<i (Vernier Calipers) 

(<t) 'srfeiSFtl^fSl^ (Micrometre) 

('3a) Ro55f osflSlI^ (Vernier Bevel Protractor) 

(«!) (Sine Bar) 

(br) uJRicsfrlRt^ C’tw (Teliscopic Gauge) 

(h) CTOSST (Spirit Level) 




































(10) (Indicating Hole Gauge) 

(11) C’tW C’tW (Slip Gauge or Gauge Block) 

(i^) (2t^ C’tw (Thread Gauge) 

(io) wlrrH (Dial Indicator) 

(i8) 'olPiiih (^tw (Vernier Height Gauge) 

(ict) C’tw (Centre Gauge) 

(i'Jj) 'QTIJI^ (Wire Gauge), i 

5®pr (Related Hand Tools) i 

?llTrt^, C^«t3, f’It^, C^f6l? 

CsiP|5T (Machine Tools) 8 ^ ^ 

>il<^lwi ^ 2|c^il'St^?i «il^, 's ^r^®^oT 

^ I <?I^- (?ni csrf^, C^rfifiT, ciH?, csrf^, c^rf^, aft^^ 
C5jf^, csrf^, csrf^, ^tNsin^ '5j1^-^, I 

(t.8 ^RT ^ 8 

^ Mb^t ^ <m<4s<i ’fwfd? ^rtfl^ 

Rc<ii>*il <PW I^jsjPiR^s '©|Pi<p| ^(,'s 'qF® '*k^ 'S(*ij I^<il&»i <P5]| ^rhi I 

^«rf- 

i) "^pI^ (File) 

^) (Chisel) 

«) (Hack-Saw) 

8) ^i'§F® (Hammer) 

(t) c^ (Wrench) 

'Js) (Screw Driver) 

?fmiR (Pliers) 
br) (Vice) 

ts) Sit c^lnxl? (Tri-square) 
io) (Inside Calipers) 

i^) '»lf%t^ (Vernier Calipers) 

io) 1^ ^ (Steel Rule) 
i8) (Micrometer) 

i(t) ‘pRci'R w 1^ (Combination Square) 
i^) Rc'o«i CsrSnt^ (Bevel Protractor) 





















































C5rf>*t5^ 

i'l) ^’f(Tape) 

iv) v5lt(Die) 

iS)) %r c^tw (Drill Gauge) 

c^o) c?l^ (Surface Plate) 

^i) ^?5’H C?l^ (Angle Plate) 

^^) «5Fr C’tw (Surface Gauge) 

^vs) (Marking Block) 

^8) (Reamer) 

ct<t) ’INS (Punch) 

^'Js) a^R<ih (Scriber) 

^‘t) (Scraper) 

^\r) 1%-lRs (Vee-Block) 

^ts) C5jf»fi^ (drilling Machine) 

vso) (Grinding Machine) 

oi) (Lathe Machine) 










'Dv!) 

i. 

c^ 2f*n^ <p?i'oic’t wf ^? 
o. ’snf¥^^«pf^tt^?^®T? 

8 . 

(t. 

'b. 

'5T?Pwi«l*[ 8 

i. (Z}f®rf^’t I 

"srlf^^ (.«1'0||v5l5 ^epf <|ei(,'B # C^l^? 81^ ’sn1¥^ C«1'Olio's ^«PT ^ I 

VD. WSrlR^^ePf <|eic^ ^ C^l^? 81^ C^ I 

8. <i<!i(,^ ■#!■ c^HT?f? 8l^?it1^?,5spr c®r*f i 

<t. C^rf^ ^®Pf <l«1(.'o ■# C^W1?f? 81^ C5rf»t^ ^ppr ^ CSffst I 

'b. C^ "¥1^^ 81^ ^ Csp( I 

st^ 8 

i. ^^hci-si 'Q^ ^ I 

C5,. ^5pf 8i^^^5pr (£1^7^ (:5n?r I 

vj). ^spr 5®Pr ^t«T? “'IT’#! CipThQ I 

8. C5jf^ io1^ csrf^ l^eic^l’a ^ C®Pt I 






















^ biPl'* (Hand Tools) 


4iL»^vt^^ (Hand Ibol) I 

fflfSR*IW ^ flrrtHW W>W*l ^PW H?II 5 |+ *flfl!)CTf •ifiMPl'* ^ 

JilW '^■u JiWwlH 

M ifilM^ni ^c* <Jwiw ^^ 'c 

Tftw’swt^iaw 1 ^ ^i-flem j(^PM ^ '♦ 4 tfwi »?lli|'* 1 

^ alfll*Hiw ajia l^iEwi »l[fll«lw ^flw I wtiR w 5a ^ 

CHilW "aft ^ I aiOTI PMt ^ 'IlCfH aaaH ala ^ 

^asi« ^»iw ^ I ^ 1^1%^ daft « dtew ^ i caw- ^Fla-^r, 

ON* dt IfiH fli*l<» aft ^ ’Jia, ’tla^, ’^laft *iia, flftft *fft*, 1®ld 

dw, dia, If da^jiliit ^ da^flN. IScftd, imiBi, aft?r, ^anft I 

dWilM fti UPlft ^ilW a aliwi Wftd * 

dt^CBanuner) t ai^ dl?lHa*i dalB 5*11 *i«iaft S^|»nj rttaH 

■fw apin iifCTi^ *na anr d&d awiCTsr dwiw adfta aiw aiaa aiiaaiw 

I ^la aftlOT aftlaacff ^ia*i|ft aftf’Pdl^w aat^ atca at 


^a<f I 





dfcr a dnvft ^ 1 ^ apta dai?i as i dwift ^iwi cuPPMd dt "Pur aHdPtnr wda 



(Eagiaeej*s Hammer) t 
^-PH AIttft (BaU-peem Hammer) 

(d) diftft (Straij^-peen Hammer) 

(d) 4d Pl-t <tftft (CrosB^peen Hammer) 

^ (Soft Hammer) 

a. flwIlK (Riveting Hammer ) 

e. Qftfdjtav (Sledge Hammer) 






















HaniiDB') 

ttj9 li i#i ^iiN ^wn ■- 

wPhiWii 'W^(i*HW(HilltihifWl^'im'W^>1 i 

^^ntm ^nonr i ^i^ini ^iw wft ^ ^ph ^hIii ^ ^fltc^ 

c*W WW^HW bHWI^ ^ ^wHi "Wt WI 

A^ 

f^-ii.i I ^ Mh ^niM 

tjWlF^mNNt i^ BmS^ nM* «■ B»ISi «hi i 

■* - M 

ISiWilA t tfflW ^I*IH 

I ^ <ll» JW**! ifft <ni rtW Vl^l6H ^NlD TBtftt 1%I 
O^^^CMl*! ^IWI CfMfflT Ni^l IWl Ml, ^l|| 





PW ^1414 

t ^w, Piwi, corfir oifew, *m 4 im m^iiii, 

inr M ^ ^'vtE>t w 91 

^IlfW^ro*^, 6>ll^H 9(1} #Rti|^ 4m 















0) ^jfenfUviMiK^iFnti w 

QR^Mv ■ ^ ^liNi ’Mt tM 'flft ^1 twff *iawi ^twi 

UPVl'1'1, cTIM^ "M ^ WW ^EW WT ^ m I 

o flim ft I 



^4iN^i*iiii aiam 4^^ hA W ?*i i 

%T tCDBPTO wW^fifrTOwiw 4>WCflCTf 



iSar^iL« wHwfrr 























an* I 'ifr, ^ ^Idw WC^wi ^ rtHfl 

’WO' ar aw i wloil »iiT8w 

"*UHHw wr^i CTT*o wi’»iw cH'flflM wo 

aw 4f44}4 ^1 ^ I 



a<yiwnft)l«wi«ach 



16^-t».« OW’^'njHIfl 

I »il*rifl*l^ RJ*i ifW ^»R ^ I •*! flf^ara V ^!i 5 wHIa ^ Riwn ^IIct 

<<W(, liwOM I ^ OlEVT^ win WfllSM (?P^ 

CVOQ V ^W^ * 131*1 *fl^ teft ? 5 l"»t *ll*llom ^ I ^ 1%3 -fl^WW ’TftPft, IBPh, 

-flnw w ew 'sft?i ^ ^ i 



^HIIMHI t ^ «iw <WMfl ^l« fScfl rtN '^Ml iMIyil ^ I 
















'Sb' 



HW^S c<p|c'il ’It^seiTt^^ vsl^ic*? '®lw<i <3 R'3'j'slRi'o 

^R^l?r C<P^®1 'olw^l ^<,(.<IW OT'STTl^ 's|<i ^l'5k 'st'ij St^f% ^Iter ?ililH 

I 



f^-'5j.S» 0 ?ri¥i^ 


'b.s ^jy pIPI'b e 

Pcjj ^ tipi's <1 •»)»H|(,«i•*)•*[ 'oilc®iii>'il «P5il Rc®il- 

(i) «l(.'Sj<P J^ei»1C<P iStSIJ ^ I (?niR- ^ ^R'olw^l -^iKIC*!) ’ftcsN 

?st^, C?IW3?f ■^Kl(.<)j ^ I 

(^) ^®Rf ^I'St ^5||<1 ^rSRT 'a|R)R'8> C^t?l ^ S>W ^rSf I 

(vS) <^j<lRlW<l ^ pel■»!(.<? anil'll '6 a|,'Q> <PW 'Sf'ij 'Sf|?J«1lTI 

I 

(8) St^'s]^ ^ ^^*1^ 'oIm ^51C'® I 

((f) <p|peq ^t^t ‘l^l'St ^<]|<) ^ «p|po^(,<p '^yfT^ ^M| '^•VT<1'»|(,^ ^Rs(>l<l <PW '^Rr^ 'aiNKI'Olc,^ 

^ I 

('Js) 'Sl^, cg«p, Quito's jijl^'sh ■sflCTf ■^C?r 

^'55f ^5r«Rt I 

(‘^) <p|c.'8t<i iSRT ^’Rr p»pr "^rst ^srj p®pf ^ ^ i (rr^- 

^ iSlR'olw^l ^IW C^f5 ^ iul^'olw^l '^l^l(.<IJ Rt <mI I •rf^'^ (,«q|<Ti(,<p i5|p'5 CR'QTT'^RTRT 
RSRT 'sn^^ C5*|8 Rf <PW ^ C^*|3 <P<ll I 


















^(.*1 ? 

'5,. ^fsf^rrPT ^5^ s|<pk's ^ ? 

va. '»i<p^ ^ »ijl(.®iw ^ Rtfi t'sQ <P5il ^ ? 

8 . ? 

(t. ' 51 ^ ? 


i. <i'i(.'s ^ c^WI? ? (?#"^jl^^^ I 

'S. lil? <1J<1R|<1 (?r*f I 

<IHI^*I4 «l«t 8 

i. <ij<irI<i I 

^.. '5Jl^ 5«pr <iei(.'® "#1 '^Jl^ ^ ^ I 

va. '5^ &lPi'® <)ailR$i ^i^<||w'n>®t I 


«{> 








8 O C5rf>*t5^ 

'W CSTSfl^^^Pf (Measuring Tools) 

erw-a ?t 7^, sf^, Stjovoi, «1'ol’Si'o|, v8^, 

’tf^, R'ojIR "STf^'?rf?f 's|c.'i<]t<P C^IWtf^v,"STt^^ <l«ll I <I»N^HI?I 

£(«tt^ '5J^*(J C»l«t||^?, ^ 'S^'^W 2j|&l»i\Oi| I i<]1^ 2}vsJ^ 'Slt’t^ I S^t^, 

^1^ t'oR '0|C*H^ 'S '®ll^R> 5||c<p I (.^®tlR\ ^(.® 1 <l 'srf’f 

'8 ^ «rn:^ I ^ «HT?j*f ^tit 

^ I 

CSl^rt^^ ^ Cdl^R^I'l 8 

CSJ^ftt^^^ppf ^ 2Rsl^, W- 

❖ ^-cip<pI^<i®i WSftf^^^ffpT (Non-flexible measuring tools) 8 
c^rsH- ^ ■^-c>r5 ^vsjiR I 

♦♦♦ ciP<pPi<i«i csrsfrf^^ (flexible measuring tools) 8 
c^- c&’f 1^n?H c&’f cwll^^ c&’f, I 

^Rl^, 'S'0|^'>llw (7rQC®llc<P ^ I (?R^- 

i) t^SoT ^ (Plain Steel Rule) 

^) (?Plfe^ ^ (Folding Rule) 

«) ^ ^ ^ (Box wood Rule) 

8) 1^ c&’f ^ (Steel Tape Rule) 

(t) ^ (End Rule) 

’b) ^ ^ (Hook Rule) 

H) ^-1^ ^ (Key Seat Rule) 

V) ^ (Depth Rule) 

c») Piti'i ^ (Linen Tape Rule) R'oilR 

‘t.'O Rl^ 2|^ »iKlc<ij ■dR»(H»i «'olcT'si 5 )<i^R8 

C?l^ 1^5 st ^ 8 (Rf^ ^ t'sRc'® aRc't '^•qcix.ii 'Q W ^CsTt C?l^ 

^ ^ I i(t CR.t^. 'So CR.Ir. I 

o.(? 1^.1^. -srRf (?t'8tt ^ I '2^ ^ rrhrj 

C^*t 'Sdo'oR "siI^ JitiRR <ptil I 'a((,*i<P RSR P5®1 tp®l c.®l'*llS'5 

RRR "^Rl? ^ I ^ W ^RRfWt^l^ 

R'ojifii <jc.ai<i '^Ric<ij RTR sRC®!^ <ij<i^R <p<iI i 
























































^ ^ s 4-' f 4 ?■ J ^ S' W iii n'. 

B^J^_ Fiexlore Sialn'I^ss Sit#e4 nijiar 

Jt *t! w_ -a M jK n .l.r’ai j(i, ,t. ci .£i ik & v i * i* ’ ^ 


(wfl- t Cjl^H flC*l '^■1 
m fl^rt CTft ^ I 



1S^ I <??rfb^T>r 


'^•itHiHi dumn diw dT, ill ^d) wd* dJ i d •wnwdNirlw ^ ^ 'WdJi i 



1bi-<^.o idu'fcwT'T 


* '■IS' iiwlfr Wd dW'wlt I ffii l^Bt ftd iflT* 

*iBrt dwd "fiCT I d? dwirtd ddudi 

m ddl 6 PCPH HOT ^f 8 flhl dWH dlW l dV'W * 11 ^ CTJR. 

^fSt dlw I ’*iM l^id ifv\9 ^^4 dw Hlw cddM W*r id 
I dISw >nswi ^1 dff I 



1^ 1.8 J'PCd dWTd 














9k 

^ tUffft ^tBGfHI W'^^'1 WA *41 

T*r I ^^^w *•! ^iMhi CThwltnl ¥(Sw*i *ih i 



^)PWi PS*i il^*i #ri 5 ^ (Hook) 'W^H w'sflfl^ 'W *ll« 5 t 

^ttl wlw |^TPW^1*0CT’®I^|W^W*W’^Wi^^WTOW’>lM*l»W|CTfl'ai1fl 

•MJ <U^4j4 ^ I ^ »fW«l •Wi «l I 



■flat- 

^ I OTl*r pfl*fW?i ’■Dftr m ^Ittia iw "in "hi 

’IIITHI*! df^ ^-^tlBlf 4 IW ^ ^1 I *fl ^*IIW ^T^IRM fte*[ 

fSuil^i^ilBl iw wW ^-Pit ^sw ^ I 



ftaf- t ^-fiit 1^*1 

d^^t 15^?^dP,^wwr1S|E5 

oaW *||W WlW V*l ^IW I ilIdOT^T*rPRW vil w I **(1# •ilPft 

■IliSfl aiRIW ajdlifllfl %Oi 'fl|Rl «l '*ir»f W ^ I tfItHI ydri *|'B|l'fl| nl‘»iW 

^wi ^ T*r ^1 w I 













80 



S (®*W^ 

Tf 1 ^. 1 ^. ^t?i I ^TSfsf Pp'slw ' 5 tsi^|?f if|s> 1 i» C*t 1 ®r ^*ftC?Rr 051 ^?!IIIHT ^l?l i *lNltlH'o 



1^- ‘l.S# S C&’T ^ 


^.8 CJWl^JW^T^'SiW'ltC^^S 

i) |®n?F ^ wm 

^1 

'^) ^5101% cS»IWf '0|<l'?^lt'o^ W C?TC*t ^ "^isr C3T1^C^ 

I 

o) WStt^?, ijnw <IJ'^^|W'S| <»1»l«l 'a(*uHj ’»llc,’*f tfMT ^Ic.^ ^ I Rc*l«( ^C.»l<l 

8) ^<1 C<*tC^ *1^9 OT (.»l'8t|I«?,^^^^#^'^[l^’^^5t^ R^(.?l 

p<i?rl«T tiHc'o I 

<t) OT ^ csiBfl% '^\w^ *ft«?it c’rewr c^ ^ 

tsic^ ^ ^(.ti *rf <iiii <?r 6^3 ^<10® I 

o) ''i^’S)'*i*(.M<i 'st'ij w'eilR^^'^w »iRii>|wl^t'o'i "ilRcfi ^5i’*i>H 

























88 



'^. ^ £f*ll*H^ ^ 2f^[^ 'Q '^? 

«. ciP%^ csTSftf^^ ^ ^ ^? 

8. -spcsi-a »iKlc«ij W RPiR'iJN ’IW "sit^ W?It ^? 

(t. liiw ^ 

'Jj. tw#^'^? 

^ ^ # ^5t^iSf <]3«q^'® "^F 
b-. C5^^ ^ <IJ<l<i!'o ^? 

<5. P5«i C&’t <P(.«iii <P'o R'5|<i '^? 

io. C¥t1%l ^ ^ <)j<)4ij's 



i. ^-C|pf^<l®1 C5IWtf%^ Wt^ <lj<I^M ^ I 

CJpf^<l«1 CSTSft^^ WI? I 

'S. C?l^ p5®1 51“(.®151 'Q ^C?l^ I 

8, CvS’f^f 'Q <lj<I^N ^ I 

(t. t^®T C^'sl <P(.«1<I'Q <IJ<IR|<1 I 

'Js. RR>n c»<6?iR^^c«i^^tT5i c«t^ i 

i. RR>5| 2j<|»|$| (,*<®tll^° <1°C®1<1 'Q <P<1 I 

«. CWlf^^ ^ ^ 2W?'Q # Ij^ CSJigft^^ 'S 

I 

8. ?PC®T?r ^'Q W'ltCW't ^ I 









































Wt?r-br 

>8 (Inspection and Measurement) 

b-.i 8 

(Inspection) s ^"STR:^ <p<iIc<p i 

(71^- ttT’t ->ii^iwj c^st^^rf %g^ ^ ’tfM ^ I >ii^iwj 'Sj^'twMr 

'5rc*)j 'oil(.?, ^ ®rhl ^ I 

^9a(H<wiM (Measurement) s 'S<^, Scovol ^ 

CSfWtf^^ ^171^ >j<|3ira ^ ^ I (THH- '»lPfyN 

<P3lPi’tt^-‘il^ JiKlc<<j 'il<pfi> '*IT7 pc5? <i|R,w<i '^Tt^ <mIc<p <i®il '^Tllf i 

V.^ ’iD’pH 'Q i 

(i) 'ql'5'5-^1^^ 'srfe3Fl1^^ (Outside Micrometer) 

(^) ^'I'^Rvte ■5T%aptf^^ (Inside Micrometer) 

('S) »iRci£i»lf^i'5lti (Depth Micrometer) 

(8) (Vernier Calipers) 

((t) 'olPfiih (TtW (Vernier Height Gauge) 

('Jj) t^SeT ^ (Steel Rule) 

(H) ^•i'^Rvb ^5j|fsf9f|^ (Inside Calipers) 

(ts>) C’lw (Teliscopic Gauge) 

(io) Rpsil-a C’tiSf (Feeler Gauge) 

(ii) Rc'o'i 02f%1^ (Vernier Bevel Protractor) 

(i^) (Tri-Square) 

(ivs) (7f& (Combination Set) 

(i8) wm (Square Head) 

(i(t) OT^ (Center Head) 

(i'b) ?fH C’lw (Plug Gauge) 

(i'b) (TtW (Slip Gauge) 

(i't) C’tW (Screw-Pitch Gauge) 

(iv) ^l?lM (Dial Indicator) 

V.vs ’l^tC^sWiTOS 

i. (Direct Measurement) 8 M<<m 



















































S'b 




(Indirect Measurement) i (?f "STf^ 

^ ^ 

"STt^ V|t)|^ <PW <mI '^, C'^l^ ’IRsiM ^wl**)* <l®ll I <pFs^ 

w- ^iS' 5 >iRv!s ^^sjifsr^, cGPic^uPt^ 

C’tw, IRS C’tw, I 

'Ol^jllw ^ 5 flR« ^ ^ RlR, R«ft- 

(i) ^ (Precision Measurement) 8 sf'llPic'oc^cu o.ooi 

'Q^ <pw lilR oRc's Ji<pei ^5 ’ri^srfs’ft^ *RT ^ I 

(CJ,) V5I^ (Non-Precision Measurement) 8 

o.ooi ^ ^ *Rt ^ I 

V .8 ajT^vol iilajlit R>l^(.vo ’iR»i|(.*l?f cclRR'oM 8 

C^tf^ ^ ^ JJ^^'oR -sm ^ ^i^voR 

^^ssT "SflSfR Rjf^c^ ’t^TR’R CSf'QTTf ■^C®TT- 


(r^^vsI Rlait 
'ftl^RlW) 

'*1^1 '5|t^ 

CRtf^RtR 


R# 

ilAo^ 

R# 

^-1S|f5p«t^T 

^RfR 

o.^'fR.'fR. '8 
i/'5j8 

^RtR 



o.i iR.tR. '8 
i/'bS 

O.O^tR.tR. '8 



Wrrr 

o.oi 1 r.1r. '8 
o.ooi 

o.ooi t^.1^. ^ 
o.oooi 


e filPiiJ 


o.ooi 'Q 

0.000^ 


e filRiJ 



v.<t Riif^ iiTi'® * 

'Q Wlf^ <lj<I^R ^^5^ ^ ^of^sTl^fW ^ '^©®r RT %f ^Ttf^ lRf^ 

Rt CR«1C<P Rt '©ihRlRc'o ^•R'S'alw '®f|CR RtR^^ ^ Rt^^ RSt^SR RRR RR | 

R*H RTR^R '^Rt Rt R.C'I'S RRRf RftRf RIr^IR <PW ^fRRlR ^'a®! Rt R(.?l R^ <PW ^jlRR WtRRlR 
CR^RIr^^'RCR I (.<p|»ii£}»(.a|R rQ&I CRQRTRIWRT I RfNsR '8 Rf^R^R <ialR$i 

R^ RCR RlR iflR^ RfS<P'»lc<l RTRRR Wf RlR Rt I ^t^^oJRS RltRscf \g Rf^R^cf R^ 
RtR^ftRR 'ofttR 'Q R^R 'QCil'^ Rs 5 R fR^R RfRRTR RSR^^ RJR | RJR^R CR^R RRs)>R <PW GJtf^ 


^©R Rt ®Tlf^ Ir!^ Rtt:^ CRtiR RJR I CRI^ 'a|<IRR <Pl4<l«<) RtR '£t^®t RSRt 
CRi:^ Rtw© RJR I RftRsR ^Q R^^tRRRt R^ RStl^^ ^CRR Rt^R 'S CRti^R Rt^ RtRWCRR 
RS,'’'Mt4RNtRlt;RRt I 












































































8S 





<p|c<p <l(.® 1 ? 

V5. <P|C,<P <1C®1? 

8. ^ ^? 

(^. <pvo£W^ >Q 



i. (^i^2f^oJ^'5f^^ I 

^ I 

'O. ^ ^ ^ (t^ ^ CoT^ I 

8. 'Q ^ <IC®1? ^ <j(.ai^l ^r^f c^ I 

<t, £t^J^ 'S '*1wl'*i» <ica(^i 'Sf^^U I 




i. 

VS. 


^ <1®1C'^ WWlTT? '^D^lllXI <1J<1^^ 'Q 

^ (?P[ I 

^ wlf^ ^'s ^ I 

\Q vqjj^ ^8 W3I I 


















^ (Fundamental of Layout or Marking) 

Jft.i C^-'a(|S'5 S 

"STf^ 6T*HJ (,<pH '35,h(.<P <P's5^ <P<1(.'0 ^ 

<P51(.'S ^ Wi£l^^ '0||<p|W51 <PH(.'S ■^, "STtip ^-(2t\5 <P11(.VS 

R*(?l <l»1'St '0||<l'® <PC<I (?T^TIT 2jC?l|Bt*H I 

^sism ^Tit ’®i^, ift^ ^5f<K ■*r«tm ^srt^ ^ ^ ^ i 

^ ^511^ ^ ^ c^ 

(W3^ sf'lll^c*? "STt^?,^ (Marking off) wt^ (Laying Out) i 

’snf¥^'^ csT-«n^ ^ i 

16.'^ ^-'5(1^ «'sn^'^tc^ ^(fl’iiR)'»i5a58 

■srt^^ csT-«ri^ c?r w 'Q ^®?t5rtf^ <ij<i^^ ^ ^ 

<U<1Rh 1^ ■^jsTf- 

i) c?f& (Surface Plate) 

^) (Marking Block) 

'o) ’ffsjs (Punch) 

8) ^ ^ ^ (Prick or Dot Punch) 

(t) (71^ <1t«t3 (Centre Punch) 

•h) (71^ C^ (Centre Head) 

H) a^R-ql^i (Scriber) 
br) Rj'ol^^l-g (Divider) 

>») C^ (Square Head) 

io) w1?r (Tri-Square) 

ii) C’tw (Surface Gauge) 

i^) C’tW (Vernier Height Gauge) 

ivs) 1%-|[^ (Vee-Block) 
iS) C?f5 (Angle Plate) 

i(t) (Hammer) 

i'Js) (Hermaphrodite Caliper) 

J#.vs c^-'sil^ ««tC?It®t% Wftf^ 
c?f& (Surface Plate) s 

CltKiS^ 'Q^ >ll<IW>i C^, ^nf¥^ |[^, ^Vsjll^t ^ ^WoSTst 

^rf?r I 'Q?ii<ppi>ic<p 3ii^ic*p^ c?ni5^ 'S’t^ i 



















































t crf» 

*11^ (Prick or Dot Pmicli) i 

*W* 0*fil wlfll (J'lllbv *mi flj'lltiV ^ I 

*i1woriC<«»1%& cfHlW ^ I 


point angle = 60* 



dot punch 


1Sil-)i.^t ^ ^ *INi 
(Centre Pundi) t 

1fil^ •iiwRt'^pRW CT-few *iNi I CT^ *nw^ ^ 

^ *lloiK ^at ^ i fiph. ^ntn %jpr ’lihr 



ISat-y^ 8 c*i^ ifo 


v(^(Scriber)l 

oflrfPi»i ^’*iOTr'i5*BnsftV'afli’W 'BhL^ifi m»i Ijhm bhj i »hw owi!! 'Sct 

^|B¥t ^ I rtftn ^ CTolw GMt “iNT ^ wfrJl^ ^ ^ 

art! ISHl vn I vMum ^tlf <IW «ltill*i i 

Ifl "Rw CT ORltt^ ^ I ’Rt ‘■RT ’^IWTOff 

^|sf ^ *IWbri «*!?[ Rw ^ I Rct ^ ^ <ffir ctw 

arttR=iw ^ I 




















(Divider) i 

*IT fiPiS ♦iwi^ «■sit’PT §»r I <ii1^ "srl^t ^tOT ’Rwc?r 

^t'o ^ I I^'ol^'slwii ^It "JRp "^[5 *riV ^t*t ^plWt I <sil^<i PG*i 

ipf c®|sit,sNtw l^'s'a* 

^ ^i ^ «rc*w c^ ^fs w ^ ^i 

^55j?f •itia?r ^<5Prti*R ^Mwi >y^pii^ i 



C^ (Centre Head) 8 

c»ihkk I ^ I 



tBaf-j#.*i8 CT^Br C5J5 

















csift*i5"T 




(Square Head) s 

^P)W“K CTC 8 ?r I >l»IWl*l « >|S|'** 1 ' 4 | ’iftwf C^JlIsTf 

"^17 's’Ri >i'il'JWM wror<tT Uhw i c^c®?r >ii^iwj 8ff® ctjW" »iRi 

S#o“ wlcH UHI ^rl?f I 




f6af-j»>s ■snijh ^ CT& 

(TW-Square) t 

<4^«pFl?f *1^1^ 'sit*l^ I li# t-^lWl ^ ’ItW 

»HI*1«I^ '51»1C'0 ■qj^^i'o ^ I 




ffefl-J».}>85lt-Wl? 


C^ (Surface Gauge) i 

<i)al4PlC4m ^ TBfC^ 'ai^['5|Sl4 (Horizontal) « ^ (Vertical) WBT '6’Rr ^ra5IBr*lt 
C'ler ^ I 



f^-5».io8^ll^C?RC«t«f 






















cvtV (Vernier Height Gauge) s 

«4i1& tiR5t& 'a^Jra»r i CTp|5rtc*f *a CTB1»r«3l^i?lc*r^w?r 

« WfK ^ ^ I 'eiPfiin ^ c»tw?r « 

^l<l«l*1ll®i 'eiPfiil^ "si^ I irw ^Scrot ^ ^ 'Btfc'si *lfW ^ 

»ll«IC«|w| C»lCBf3 "Sllfift <MC'e ^ I «sra fif^TR c<q<?M 

'o||'i»^|c*ii I tfl *<1* iiwf& <11^ I t^BT RW 

^ I ^ il® ^IXS^ ^‘SRT 

cJiraBT-sgtir «t«NrBta csic^ c!T«?it ^ i *£i 

^ »llS4'olM *11^*1 ^ w ^ I Base-<2R ^osiwn ‘flRt 

ww ^hjCT *11^^ R»i1m ^ I Base-<4? 'B«nwf *iR‘^lws 

Rcw ^t'R »ii|\»c«i 'oiici'i ‘^•ij ®Ri*ic?Rl?r RPi's ^ i 

'SiPftiM C»RF "^Rlt RtC^ *ft^ ^WUrR ISftPT 'elPTllW '^iiky\ 1^ ^f6*t 

'SlPfllM o.ooi ^ (£1^ C*I®^ 'BlPfflUl o,o>^15r.15>.'MK C*lOT?r 

^in?jCTJ o.ooi tR* »a^ 0 , 0 ^ 15r.1^, ■»l<UTim^lfS^'®lW(R«1lT^I^WR«*RRiI*15jW 
uRc® <iR< wlwl «rw5i RRq R'^n SoDvol R^m 'oll^sln C*t^ ^js^’o ^ i 



tBar-lfc.iis 'SlPTflM ^1^ c»l^ 

(Vee-Block) s 

Rt PlPlIp^jH '0 (Ib 1 tw ^ I 


\ 

■\ 
































ctff' (Angle Plate) t 

4l4iKW ’■iltftw 41^ ■*W »iww^ lrt*ic» »ilc^rt» RjPics ’>fff<C*W 





^t^CHanuner) • 

i^^W’iwiCTr 

4*(1^ *f1ifla[ »il^llfl 'oil'ilw 1^ ’biI'^Ibi cvIc^ cb^^ hHw fil^ ^ ^ I 



^Hmopts^^lPhlf (Hermaplinidile Caliper) t 

'sal^wi e*Bi 1^ « ^jealcvlwlWs 



fioi-i.jei ^laiflcpwWi 
^l¥(Marld]ig Block): 

^Iflw (flew ^ 'Bit'iwi^'# ^ ^i"r ^ flPft ^salT ’vlff^hlB ^ CTflHiPt 

•ilntw <Aim ^ilRft; nlfi 4|W^ ^ I »IMC¥*I C*|0BM *111^ 'IlfftlBW 

*iH!lOT ^ I '*« R*a*l -WH ^ MWi ^ 

mR "lit*! I PPT wiRyi *M (flPi ^ I 


























i) alUrtt iflf^ >a OT-H^It «l1ii^t« Rev ^ | 

^ fl ^l**ll*TPW *19 *5WH*CT^Wff WUflPfc 

•(I9»ll9 9t 9l£9| ^ I 

«) flW '999 <ra TflB Wir < OT-*fl||W >lflWMlW 9ft*T, 

INf, •!l*IMl9 •ICT 9(9 I 

8) 9lWl^9l9 919^9 ^WHM9 *IHIPW Cflidft ^fl*l9 filCi «1 4|l I’^IW CW^WII 9M 
*i¥>I ^V'llTk 9|HCV9| esrtf rtC9 *lfl{l CWW 9H I 

fW 'fll^ ffl® ^ 9l9|9rf •Iff or offMOTf 9IW 9'ftBil ^ 

PifiCT 0(1?I IT^IW^ I 





(t(t 



A. 

vs. ^11*^ 'Wf'^? 

8, f^C?l <P<ll '5^? 

(?. f^JVBl^VSh ■^? 

*1. 'srtf^v, v^i^ <plc®t c<p*i <i3<i^h *?t)l '^? 

\y. 'S^ s^lRs?, <p<3l I 

i. c®T-^5n^ <i®it'o ■# c^i^? 

vs. C,i5Rt«1<l <lj<I^N ^ I 

8. <IJ<|i^l<l ^ I 

(?. ’ItSJS *Plc«t vQ *^'o|c<l <I3<IRN *P<)I ^ I 

i4^l'^<llw<l <I3<I4^M ^ I 

°L. Ri<i»ilciplv!j|'^'i3 f&g >1^ '<i3<irI<i c®T^ I 

V. vil^ <I3<I^N ^ I 

5s>. vfl^ "^1^^ <I3<I^M ^ I 

io. fM^f^>'»l^v!5|W<l <mN (m I 

«t*f 8 

i. C®T-^5n^ <1®1t'0 ■# C^l^? Rf«sj sTO? <l3<lRi<l ^ I 

'^. "sflf^v (.■*pwi ■/|vs<p's|<] R<(iilR I 

vs. "SH^^ 5®PPWC^ ^'Q W=tTC^®t ^ I 




















'filPfuM (Vernier Calipers) 

io.i 'ftlPfuH t 

'6|Pw|4 ^ ^ « •tft^ ^ W Tf 

‘iRi «t€)^r®1^ ^'^I'olw pfsat ^ hD'^I ^ i ‘iil^ ai^i^ prf^ 
^l1’l*t*T^rasT’5rt*I^M I liltS^' o||S'5^1^v!» V «l1w I <«i^ 

w1?l1p|lu 5*1 ^*1 ^ (?5^1(.«1»1 ^V\H R(?in ^\oi ‘^b'olw 'a|H'» ^tw I 

«flraC5T.13t. iJH^^pjac® «ltC^ I WIVH “bF’ >ll^lWJ «t*)H 

C^OT?f I'fnr ^ ^ •tlW I *«?’ tiRt RtG^HMlU 'SlPTlIlfl (.%W^ ^IW 

I fitf® OT^gt V PiPi'fi '»|I»BI|<5 ^ eWK c^c«M ^IW ^ 

■*tW I 'olPfsk «W?r'oiI^R's* ■*11 '^'oi|S5>»iI^m» 

(«W ^51*1^ 'srf'H -sJ^ ^ ^ I 'sNh?I c^ 'olPf?il<i ■•pjlPi’Hwi "siWI^ 

C®»W «K (Depth Probe) »i1^c«ij <«R^ «c«ni "siTwr *l'oi<i'ol« 'sn«ha I 

io.^ 'slPf^iHi ^j|p|*llww Rfisi * 

'ftlRiiK 1^ «r<!PRt ^ ^ I %5[ <0^ %aRr <4^^5rtTf 

'»iPf?iM ‘^jiPi’iiwwI^f^^fs?! ffp«rnpTt^iPTf- 



1. 'ailiB‘5»||^«» ‘^*5r (Outside jaws) 

2. (Inside jaws) 

3. c®‘»W «l^ (Depth probe) 

4. (Main scale)- wGi^ 

5. «f*t1^ (Main scale)- *1^ 

6. ®lPfllH (Vernier scale)-csi®^ *|iSif^ 

7. 'ftlRillfl c^ (Vernier scale)- 

8. (Retainer) 


















































V^r (Outside jaws) 8 ^ W\i ^ i 

(Inside jaws) 8 R>vsw<i ?t c^*( ^ 

<lj<l^^ I 

C®*W (Depth probe) 8 c^ ’f® %g^ <ij<ni!® i 

C^, C*!^ (Main scale, Metric) 8 o.o(t (7r.1^. "siT^ (?T^Tit ^ i 

«WT c^, (Main scale, British) 8 i/'bs ’tw ^ i 

'o|Pfi)h C^ (Vernier scale) 8 io, ^o '8 ^ '^f^t (?n*fR=T CWI? 

c9, ic9 'S ^8 «IW<1 ^fSrK '5^ I 

'ttlPfiiM C^ (Vernier scale) 8 wW^ ^ (?r^ sfsfl^T i 8o ^ 

I 

(Retainer) 8 ^ V 'ST^rf c^ if? isn;^ c^ 

cwt^ ^ ^ ^Wu ^ I 

io.o islf2(^^ (Vernier Constant) 1^ 8 

i5(^pnft ®tf%m ^ c’tKW? w ^ \ ®tf^ 

C^pf ^I®(.® t®R I ^f® '0|^<||^ ®lPf?ll<l .3°^^ f^^lR® ?llc<P I SfsflJT 

i£i'^’sn»f ®lRiiN 

I 

®tf^ CWI^ C5jf5 ^o ®lf^ CW!? ^o fifsniT CWI? i.Js> 

■jfsrH' i5f^ ici) 1^.t^. I 

®lR'ilN CWI^ ^o i5tl5t^^TO = iSs 1^.t^. 

CWI^ i ^ 1^.1^. = o.Ss)(? 1^.t^. 

.'. ®tf%1^ = '2f*rt^ cwi^ ■^g®a^ i 'Sg^ - ®iRiiin cwi^ i 'Sg^ 

= i 1^.1^. - O.S9(}- 1^.1^. 

= o.o(? 

^srt^et® ®tf%i? IW- 

®|Ri||51 ‘fll^ "r ^Ipfilln C^PRT cufc ®|’l '5f^’*|Jt I 

















































I «WR (.■^(."in ^ ^W?'srR I 'olR«1<i ^ I 

^*||<|H t 

'shNoI 

'olPr«1« 'olPfiilfl c^c«M CsrfB^^?J»l3t 


= ^ -r io 

= O.i 1^.1^. I 


^^8 'o|P(?il<i ^ o.i 1^.1^. I 

io.8 WlPfAHl ^ilPl'IlW^I •ifiNW i 

(i) 'ttlPTflU 4 j1|5|*II«m *lfiNW *1^ (c^)8 

’ifinM »w»i>i?i ^^ I '»lPr?iW ’*^fu TfW ^ c*r CTt=i' 

’tW 1^ ^ '®Kc*i *1^*1 w ^ 11^ '®iPf?ii« cwra ^ «f«(l5T w«i« 
^ ^tW? "STO^ C^ ^ ^ 'olPfilK 'Slt*t m(m JJS I 

tfiwwq 'o|Pf«l<i 151^'® WWl^ 2WH OT WW ^arf^apT PTifW 

I 'ail<ql'Si 'oIPhiI'JI CWI w*ni <s)^fi> »iliii life's ^rtWf 

tiR*^ ^RPTONI^ & 0 *I ' 8 )Ic *1 Rt ■’I^CDW 'slo '»llc '4 'oll^?ll<l '©®f ^ •lt'Q 9 t <ll?l 

'olt'S* 4tW ^TtW CTf*f ASIA'S ^<ll ^ I 



/ 


f- Object being rncaptfufod 
, Mo\ pon 



twr-io.^s «1 R?i|5| 4j|P|v||m51 






























«r*rN' «iPf?ii< cwra^jprror c*#*i1l>iHiMt1^'^ i 

I '5tt*rl<i®t^ «lf^ io ^stPt R'o' 9» ^5rc®W^ ^ ^ ifW ^ 

I5I5*'»^«nCTS'*i1<i'srK o.i^ I (fl 8 (■5i^)^5tt*t^^«ii^^ 

^■siK—= 'e|R«|<i «f«rK t^(."Hi sjt.'sj^Iu ^ 

s 

^^TCiRI^lK o.o^e^f^ I tj) «|^1t<m '»lR?iln «lR?iln t.^c*w Csif&T^W’R,’*l]t «tlC^ I 

'6|pfi||il ^ = o.ooi I 

'lilpfili-si -^sTifir^m ^ -siH (?wiii?i ^ «ww 'tilPf'SiM cwra ^ C5r*rt1^ 
Wilis' Gr»tt 'a(f«iq*»i <pwt^ i£i^^?i 15^ io 'oiH<i i ^ c?r<tt ^l^aR « 

8 o 'Olt’i^l (£|^^ ^WC«,C«lPtW C^HTH^NP®^ I till 

OT 'o|R«ll<l W «f«rK CWBT ^ Cil^ ’j^slw »HI»1«^ln PiPl's 

^C«|(.^ I 'olPfillii C^EW?'^ W^rf^apl® CTK^Cil^^TW 'olPTfll^l (.'sfCi'ln 

W?s ^ ^ ©ef ^ ^ji:^ (3iflwra « (3rW csrfs 

C<ll»j*f*l 'SlPfflU ^j|13|'1|w^ csfl^ "SlH %3H I 


io.(t 1^1iM»|*i ^j|Pl*IM ^6 

'ttiPf'SiM ^srll9f*ii^ (£|^^ ^ ^ c^ ^ ^ 'Q^i%?Ri 

^ 1^ ^ <i(^ (aN>rf® twt-iq? -sitWf Cocsf 

5ci I C5c*t •nif ’i^'Kfai\8 ^| <i|fi i 

CT ^ ^ ^l<<WI-fl to (?lto ^lISfeRl -♦Jll^l'llWil >«rai&RR|si ‘®f’ <ifs 

'sic«ii'^«PT^c?r 'sihwNM f'b1w»i*i •rii otpt i 



ffel-io,* fiafetiJH 'oIRsR 

io.^i '»|Pf<|M ■♦JllSl’Ilm 8 

C^^J^WRI^tW, WR ^ 'olpRlfl ^ I 

'^l^l'^l C*ll*i'^, PiPiwR ^'oj|R<i ^jH ^ I ^IcsrS '©iPTiiR ^j|Pi^TPf 

I c.^R ^ PiPiwIn iRT '3||'oj'®^'j ^ I ‘4|^I'»I 

















































'Iso c.»iPh5®i 

(.'8'sw^i 'srf’f ^PiiPl’fN' ^ I ^ ilCJs?! ^'olii'sl, 

WI^ Sws'sl’Sl ’fHwf ^P^IC^s ^ '£|^®t <P51C« '»lR?lh <l)<)^'o ^ I 



f^-io.vs g '^5Jl^‘®ftC?I?r <I3<1R|<1 


io.«\ '»lPfnl^ ^j|P|»1l«|^ g 

i) '!>|R^?iI<i 'oiR> 15'Q’'51^ 2|^?rM *^<11 SB'S >>il^^'s| 

■^TTt^ >l«i<l»li I 

^) C5|^ ■ 5 ®!^ ^ wfvP*t?f 'alPTiih ?t?T (?r^?rt ^^«^ 1 

's) ^ ^(.<1 ' 55 ^ I 

8) 's>lf^?ll<l ‘PilRl^l^lw <1^1115?,^(.*1^1 <rW I 

(t) % C5mt®f ^ “w’ -c^ <>i<«i<a<i *!rn:?r V (?p %?r ftei ^ ’iw 

<Mt'S I 

'Is) «tf*f^ ‘PiiPi’iBf ^Ni ®n?o*c^ 'srt^ 'S}^®f <p<ii <ii(.‘i ^ I 
‘^) 'otf%l? ^NT ^ I 

V) <Pj|Rl^ttt^ C^K '^rf^'a >lQi>i *Tf '^Rl.'Sf^ oeili>«i 

®rt^?f (.•^'SSf'HJ R>| (.'^(.'lil %^R'»I(,^ 'Q ^ R(«fl ■^ic.'i R>^R*i ^ ’lif 
■2^ ^ ^'Sf att?rT’f <p<iG'© ^ I 
















>0(1^ fij^g 

^5,. C^ ^ ? 

«. C^ C^Wm ^TMtM ^ ? 

8. (.<P*i <lj<l^l<l <P<ll ? 

(t. 'olPf^ilo ’It«t3 c^ <ij<i^N ^ ^ ? 

'b. <P3lPl’llw<l '^'^'sl 'Sflilfl <P'o RR ? 

H. '>i;«i'sl 'sM W ^ ? 

br. 'olf^ill'51 ■^5Jlfif<>tl^ '2^ ^ ^ 2 

?». ? 

^T^aj^g 

^ c^Hm ? 

vs. 'o|I»fiil<i <?j|Ri’llw<i c®r*t I 

8, 'alPf^lN <IJ<I^M ^ I 

(^. ■^Ttf^‘'1t^^ 'o|Pf?lh C^C«1^ I 

'is. '»lf»fill<l (.•s(>C«151 "^tW I 

i£|^ '»lPf»lN cwt^ CS# (to £(i[t^ CWI? 8Ss. 

■'1?^^ ^^1^ I CW1? "SIH o.<? I '»|Pf?j|<l C^ I 

(^^8 o.oi 1^.1^.) 

i. fesm 'Olpfill^l ^ (?r^ I 

'olPfill^l 1^1%^ I 

' 0 . CSJ^^ sfHlPio's 'olRijIt] <pj|Pi^l(.t)5i ’Tl^ ^'»lw 'Sj^ <P5il I 

8. Qfi5'*f af«||p|(,vs 'o|Pf?il<i <pjiPi^|(,<i<i «?l'o|t<i <p<il I 

(?. 'Stf^rn^ ^ 'Q n'*p'llc<i‘*p®t sf®tlf^ ^ I 































lartilir-ij 


'ilftjDaflPIftBr (Micrometer) 

!<▼ <W* *i<1Hfll W (Direct Measoriiig liistnunoit) I 4G9 

^BT ^ I ’ffiT 'anjlW CTH^h[’ffll 

^■il w I 





^IBKFII tl(ft¥ CW •fWlft* ^nW’^lCT«P(R ^II ft'TEffll fllW"! ^Tn^^dW 
CT«T W"I I 

^%w4ll3|tiGR *IR4 ||*i *nfr t 

cqflk^ •nRjw Hi*! 

^|i^M4|CV|%*tQRra1^ERr%ri^£#C*|4 1I1M ^HEfHi V|^ 441^4 
HWflW I (i^Cfll T55 '•iCH *IH i 1^-1^- I RCM C^9T %*IEM 4tl<t ^CM 

TrWmRl’WH^(lJTmCT^lW^Br%*lOT I ^PI 



j> Ai •Wft 


























o.tft.1S^. '9Wl*M ^ ^ PiftH ^(IPT I 

t^tPM <<I^ »lt* 1 <l >|H = (o.® -J- ®d) 

= e.o^ I 

tflIBw Tri^WlPllflfl ^ ^ I ’SiftjBVilSfSifl 1ftlH *lti OTBBfil ’TW H'lPM Rw#! «ft» 

^1M*1 W ‘IW '■((iiihH n|t*Ul siM R^ll iW t^tPM 

CT TTM Rwt^ *W 1*1^ *H*IM<I1II lilCTU ^ ■*fM ’WIW 

1^ irt ^EI '■*hf«IW CTM *PflGW *i^wj5 CTH*ri^ 

•lfl*(l*l I 

liui oHICji^l cffrt oif& i 


*wW^i 


WTCTWflSVfCWXH = 8x0= 0-8*0^^ 1 



'a 

*M*T C4<nil o = ox o,o4^ = 0,000 


0 t 1 j ^ 

* 

Wtflff J 4 *1^ *IH = J 4 X 0.00 J = o.oi 4 ^ 


liliip 


= o- 8 i 4 ^ 



" 


'•m flfr *llfc = 

Imiqil^tll ^fii ^wll^lwi fflfp *fli « I 


=%Xo.i =0.^00^ 
ff<(H 'WCW ’fH = « X 

= 0,0^ 

WtFH »’BinftfTiH = Ji X o.ooJ 

= ^ 

QlPfqlfl *lfr = 0,0004, 

CTfr ^ = (o^'^oo+o.o^A+o.o^ ^+0.0004) 

= o,4lr«»4^| 



.2662 










































18 ^-s>a I ^nW? vftwiR^ww Rl%;| 


41^16 «f|VI>(ti|;% 3(f!|wlWlOH 'fli'dwil ^^n\- 

(^) (I^ame) 

(^ ^mi*T(BarfeL} 

(«) 1^*W»r (Spindle) 

(8) (Humble) 

(^) (Anvil) 

(«*) (Lock zing) 

(h) ?incA^(RaicfaetKnob) 

(Ir) eul'iW||J®l^ (Adgusting out) 

(i) h()* (Spindle nut) 

(&o) cv>r (Main scale) 

(>s) cw (Vemieir scale) 

^ (Frame) t 

^ cfMc® ^iPfliisr ^nnr imi ta1l» ■Sjoti i 

’>rt^ «||wi tinW ’tW <m^w <8^ ^Iw-i 

*1^* I 4ftw I 









'JsC' 

^Jlm (Barrel) 8 

|15\St<|<l -im '5rs?n ^ ^ I <lj|WW5l 1%^ 

I <ilf^w<i »iNc«pc^ ^ ■'it’t ■^fSt I 

C^sTC^ C^ I CvS^ sTt^ ^Ttw i£l^ ^51^ c^ ^ 

<pw "STt^ <piii I ®iiR*ic^ c^'^Ths < 1*11 1 

f’^ (Spindle) 8 

ifIHRjWiI l^’ff^s ’TN' cgw ^ >|S|*>lilf'0 1£1^ ^SRK I lil'eT <IJlWW<l 1^ 

^®It^ ^ C*t^ 2n^S3^ 1^ ’Itf^ ^ %f^ 2tf% 

tfte 8o1^ C5j^ sfiXci£}.|fviij|M £ff% t3iR;fviiJiw o.(j- 1^.t^. «rt^^ i 

'Q <lj|tl)'i5 ■3TW '5f?^ «IW?f <1jici>l3 '^'*1 Ifl'^?, t«N®T ’5[<llc«1 PH’®«lf5'Q xj^^lC'O I 
FH»I^Cei<l "5^ sfl^ I 

'siiHl^ (Anvil) 8 

(3*csj? sfR;® 's^i^'wiw 'oiH'^i ^rn;^ 1 "^pf ^i^roer t^®T 

'^sf^ I wr FH'®«i ^'f erPti^TQ ^ 1 

^ (Thimble) 8 

^Pff Pi Pi' ah 1 mulct's 'e PH's®! 1 PImcsi^i 

tosr ^ifPs5i ^ I PPPUn sii^(.i^»ipi5iw i£it;^ ^*rn?T (?o# i^pr ^ ^ 

»il^c*i}»lP'i5iw i^ ^ I ^ c^ wf ^ 1 

<iipw<i R»5, ^5?*t ilR?, <p<il 5||(,<p I 

nikotf (Ratchet knob) 8 

ii'st PP-iN ^ifPbii ^ srk® ^ «rk^ 1 ^ 1 <M<<i<sc^ 

i£i^#5f PH'sjsi "^rk^ 'srf'^ (?T^?rf (.•^wj mulct's ^ ^ ^?rf ^ 1 

Pw ^£1^ ^ 'sjtsjjw ^PP's> m 

2jc?llc’t CIlTr I ^»|t>lc^ 'Sj^®f <P<|| '5^ I <PC®1 "51^^ 

'ol^l'o^j "srk^ C^H ^P<l'o*i ■JTf I ‘£1'C^ <lj|ci>^ ^'S Wf RW 5||c<P I 

(Locking Nut) 8 

c^ ^ ’jfh© ’iR<iPsvs ^ ^ ^ cwu ^ ^ 

PH'!!j«1(,<p ?T ^FU «lf^^ ^ <lj<l^'a I W^'S, "sn^ 

<1^ •il'Sp '0||'5c<P ’Sfl’^ »|v»Dva '^p© I 

i£|^ 5^|\to|'3 'srfe^lPSt^^ 'o|N' 8 <pvB'Q^^ ^?,'*f wk^ I c<i»i*i, PH'!!j®i ?ic!i5<i '^, 

2i^P I 

ii.8 ill^WhlPlJlW^I CfilPR^Pt 8 

^ <IJ<I<^|<1 '01^311w '0||<MW<I ^ I al^'f ^ ’tf!^ 

2}^ 2f*n5^ P^rok^r ^ ^ '?mn 













































































opi*r- 

)) 'ailVU (Outside Miaometer) 

nftwlRIGW (liiide Micrameta:) 
e) cv^ (Depth Aficmmeter) 



'a||®J «cw«mt ilftwHRDlfl I 

mm vil^jb^M^lt I 

®»«|, CT^J aW 'S ^ 

*t3tm?sirt?i TOT mri ^nW» 

^) ^BllVIr (Flflin outside midometer) 

^ (Screw thread micxometei:) 

e) 1%^ 1rK!*l i||^Uh1|i)1rl4i (Disk type micnmietcr) 

8) IStE^'lt^jQFlfmRt (TUbe nucrometeF) 
e) (BaU-end MicEDinetec) 

OV (Blade type microm^er) 

(BeucJi Mictometer) 

V) (Ihdicateff Micnnneter) 

crtiH 'ifejuiSifew I 

*(3E*ra ^iprt^ ifl^1^*i5pra^^pw*r’5j i 

ct^ ’■iiMfti mtw « •iflwi'B ^iw ^ I 































_ 

^Mi|1i|ili1« I*® 'sil^ «’aiq**t?pB ^tW I 
4t8fl '■UH?^ \v^ 1%* (V) ilv ^iflBl ^llOT '^'■1*1 CSllJl^ I 

^ ^BIOTT ^wriRtln IST If 'W1*I5^JPT^1I^ I 



If-Qj'B Hl^UMPflSW 

ii^ TJftrr iif^OTlfii1l|5 4V 'suhfi^ Hbkma ^ 1i^ ^ ^ ^twi ^ 

'iftwiRlsifl ftni *llwit W», 4l*IWH 4l^wi *pp^ fl^Hi ^1 m I 

ci(P»< artolPftMw rt*iHe»ii» nftciwifilliM's i 



ilftwlf^Hl 


| 61 ^ t 


164^ iiftwlWlfl <OT ’BuHf4»i l^ttEWi •iwiw «llcv «<n\ crt1*i1^lfl « Rwl* vm •llw i «fl 
’iftwHfidJM 6 ^ ^ ^ ^ ^ ew ^ IMnr ^ i ^inbpt 

^ t'lhWfl wih'tfflhi ’*iK Rt*i '1^ ^ 1 

OTiiOTr «HJ '■uHtofl ^ •iwicni ni^wiRlsu ^j^<h «i ^ i 




































flSrtllft "^OTT 

•ttoBT I ^ ’*iftcfflRiS|Bff '8(Jl'(ft*i rtw ^ppa flWf ^ i ’fliTt*#OTi wt& 

^IflW t-^MI *1^ I 41 «t^lEfl4 I^MI HM R» *lt<Hll ^IM ^ ^EFM 

I «PH ^ ifl® 'Sim^W '•UH1%^ 

I 'auHf^ ifl^ F'*Wl"l ^'B|* 'i ilP^iWlRTBlUM 'bi-UI-U 
^iftOifrlPflUM^ I Ifl '(ftWHWle« ^WP#^ <flW ^ I iqiRr ^SlWT 

Ifl ail^WHPlIflMfl 'S|flH(%^ ISw^ •ni WJ b*l1b»| *flW I WH*I ’«UHl'6w 

HW\ii liiw Rib*iu wil ^ I CTfl* 

P'lwi ^C3HI ^iW 1%^ ’wlif |Ean 



iHl^uvlAbHi iiftE*lWsiHfl iiM cw^i tfl TiftpfflPfSlniff 
^R*ll fllDTl 'sd^filV i<|^ +fll 

^ I wl*T RIRfSi "^M Jl tiH pi9 ^ht ’*iW ah^^FlPT 

'^Pl^l ^ ^ ^ mR '■IIC^'®! »HIWR1 C^ C*IW ‘•tii ^1 *11*11 >lftc«*!Pll»M '■m V* 

o.oS ^ o.ooi ft,ft XIWI >llS^l «l 7IWI 
























CT|5r ^ TIW WBT "SM ^ « *llhFr « t^lhFT ^flC® ^'H*ll^'b 

^ I ^ «n^ «n# v(fS6 iii^uHf^iL«i ^ «n^ 

'ai'i'SiiH I ^•(»iRm» *il^wlt*iulu ^ *W?I ^ I 

i) #iilS|*irt l>W,'*i »i(^wiPi‘5rt t 


I I 






t 6 ar-Ji.>o (^)s +11PWH UM siftwHlPliJH (i®WBi»i) 







1feir-S>.5>S ^ W ft'b *l(tt#|p|lJHl 


















<\o 


CSlPNS®! 


CVb*W (Depth Micrometer) 8 

l|^n> 'oti'm wh ^'89 ’i’Sl^l'oh "Sit®! >£1^ 'Q C®®W 


^ I 

vj(^l^(.>8 'sit^'f a|^ ^ ^ I ■^fU55 %5 'o'lwt ^ 

’*llc®<r 'irRw »i»<wit<i '0(<i'?^h <pw ^ ^ic's^i 'o(|!j»i ^|ei^l ■5T®f y»H ^>lc'® 

1?f9ST?^ >st^ "5? I ^ 'srfeaptl^te wt5#sT <«rtc^ ^ ^«nn*i « 

rH®«i ?T ?C®?I Sfl^ »1'ol<i'o| Rwoil W ^ ^51^ »l'o|<i'a|<i "STt^r I 




ail^wUls^UlW^l ’^Tit« 8 

i) *<l^<iiii'll^'iJ|5i '^4 *t1 <lNt «l(.iil'8r*i I ^5|iij?t1^ eriit®! '^fi 'sit’t C*f*ttW 

®l?t1<I '»i«h*(l I 

'^) (.<pk*(| Tflt® "sri^-srl- «tRi tJiet*ij 'SIW'SIW t'O'sw '6 ^1(^051 "sj^ 

■jsSf 

I 

«) i£p#5T <Pl4<l«il ^TW C#t'5t®ff^ >0(^15'® I <p<(<.'9 

^l<pc.®i <p|4‘i’8t<p 'Pt’t ^ R(.?i (.<p^«n»i|ai ^I Re's i 

8) >ii^t(4-iRURw ^ <rr«n:® ^ i 

tf) >ll^t<4'lRlJlW5l *\m*\i ^51^^ JIRW*!- 

V) <IJ<IRIC<HI ®R (£R^ t£i*n5^’a» '0(<l?il?l <P<lC'» ^ I 

Js) ^ilRCii^iRUl^ic^ ^ ^TSRT RR^ ?t*lt ^R's I 



ii) ^ilRCtsflRUl-si CSR^T '55® RT <iJ<iRl'Si-q»lc«i caic‘^c'8 c^iRc-? <2|c?j|'8t*i 

'»iR<q»lc<i <ij<irIr I 

























Hi 





i. 

'O. 

8 . 

fi-. 

'b. 

H. 

b-. 

io. 

ii. 


■sn^ciFtf^^ <2f*rR^ 2t^ 'Q # 


C«T«t I 


ixi"f5 2}^i^ 'Q ^ '^? 

v^l^(:;^.|^sj^3l(.^^^^ ^ aH^ 

^ =Tf^ "STK 

csj^ vii^t^ifvii3iw<i l«t^ ^rr^Tt? cwra ^?,'sm ^? 

'sn^C3ptt^f5H^ >il-£e1l<l CWl^ W? 

>g®^ ?T "sfl^ o.oi f^.t^. <ieic'© ■# ^pft?r? 



i. 

'S. 

8 . 

'b, 

H. 


^ H'lt'o ■# I 

H®1C'S I 

<ijiww5i I 

t^^(.®1<lI 

^ C^ C®H I 

«l*f8 

i. sjRt<^lf^l5|W<l 2f*rt^ ^?,»l>iSi^C4j,5( <IJ<I<^I<I ^ I 

I 
I 

»jRt<it»lf^l5|W<) C^5c?f csjf^ ^ I 

WM 'St^H I 

»il^(.;£t>|Rl5|w<i '^Ir'st h'ic'o I 

i<RC(i»lf5^i3lW<l ^<=ffTr ^ I 

i|R(:i4>lfi|'I5|W<l Wk ’f^ ^^TNlf ^ I 


'0. 

8 . 

(t. 

'b. 

H. 

b-. 

C&. 

10, 

11. 





























ilRwhlWHl (Outside Micrometer) 

'^iV0^A,w iil^^yMPfinEM «lRlllifik t 

^w ^ ^ I «iwifl »iWpu ^IRsw 

Rift *l 3 lwr, tewT "IfinW ^ ^ I «< 1 & 'iPriS ^ ^ Ttff 

*iWwif Q|6“l uliw o.oQi ^ tiwi Q.Qi ft.iif. oicif 

*lflni*l w *| 9 II^ I 



*l(^lWhl dM^ (Vernier Gonstfint) t 

«iHcw W5W ’iRsiH ^ iifton^Rt|n '^IDT 

•iRftw i«j^®*twftvicTOW^f%lfr’T55w^^lPl3i^iPft'5Pir^teaFlfillfl9‘jp^ 
fSow1*l5wfl^ c^ ^ Jillf*i|ii c^cnn oift ’Rfdt 
ap^ iiln I 

^ iiftcifr il ^H af^=%Pff c^pwffi^-s-I^CTgBfgrttsg w ^roffl 

ap^ = 0iiH tvfw iiw wirti HH + faWM w wi cuft *1*1 TfpOt 

s^« nHfiflWm awf PKf ^Ni "Wl^ * 



TfftpfiWn ap^1^ 






















HvS 


0.(t f^^eic<p ’ft^ ’a^'SllC'1 F^’®«lfl> "snsf 0.(f- ^ I 

ff-o1^ ^rsrt^ I '£ic'oj«q» "sn^ = o.oi 1^.t^. ifi'^?, liii^ 


^smr, »jRti5»lfs^l5N cstz;®^ f^ ^ C5# ^ ^'«lTf 

o.<t 


0.0 


(to 




’I'^f^tvs >f|^tiil.|f5)l?|W^) CWf io (ii»t) 1^ 

^ I 2}f^ sfsrR ^ o.i ^ I ^srt^ 

;£i^ s}f%|^ ^I<il5i ^ R'»'q» I wik <ijiwsi cwi^ 'ii'^ 


8xio=8o 'Otll^f f^vo^ I ■qslcet'^ <lj|w«1 "STH ^ ^ 

oO 


o.o^cfl;^ I lii^ »il^cifj»lR'5lw<i t^^«i(.<p lii'^ ’5i,<ilcsi PH'®(.«i<i "55 

^5rf%3j35f <PW 11^^®1 'OiMM ^rsrK 1^^l(.<P I ■^'S5llvt^'(®1 

cwra 2ff^ "srH ^ o.o^C? -i- ^(? = o.ooi I '^JM. ^'qif^cvs 



i^.8 'a||®l5>||^to >IIWJ*lf>ll5|«5l 8 

'aihtll 'Sftf^ C^R 'il<pfi5 C2l^ wlc‘^<l RW ’snt''1? (2^5 •il'5c<P ’a[<llc«l 

Rl^ ’tfiRR tgRT ^SfStR^ ^ | Rf& 'Q lilt 1^ W 

Rl^CaptfR^ W ^ ^ I RltC3FtfR5l^ ^’<1^51^ iflRS ^ 

o.oc^c? o.(t t^r.lR. ^ Rm I RtRl?«f 'oIIS'GrI^^ <lj|WW^I ^’f? 

C^CRR •3{^hc<P RRH 8 o tR.lR. <to «t^’t R'0'®> 

I 


^ 'ollS'GJIl^vb RltC3FlRR^R? RTHRR >i|R^1«tWT 2|f^ 8o1^ ^ -CSl^ «nR51 

Wf, PH’®«1(.<P ^ "Rt^ ’a^'SlIC®! ^ Rt o.o^(t ^SfStRR ^5f9Rt f^t%R 

8o 




RRTR*tRo.oC^(?tf^ 


^ RR I ^ofRR rR RR ^ptlRt ^ WR%RR ^ rjr*^R 

o.o^<? RR I PH'S}®! t«R®T ■'IR'RR (2t^ RRT ^ ^TRR f«R^®R PH«}®1 

I RTR?ft«R ^^Q'olc’t ii|R» RRiR 8o RRt «tR^ I RIR^RRR 

2ff^ ^HR — 11^ Rt o.o^(t ^ I CWf CRl^ R^RH ^ I >il'«R 

8o 

C^CRR (£1RS ’a.'fliC'l ^ o.o^Ct -i- ^(? = o.ooi Rf%3R RSCR I RTR IR'^R RRR e^ 







































































(?T ss^ xljlww^l C^ ^5|f^3R ^STO'S 

1«twH c^ cs^ (^’ to I c<r«tT©7?ii^ Jiw|«jf^^ 

(?rw ^s?rcsTt ^ ^ 



'0 wlc'^^l 'ol^'SJi’t I ^j|w(.®1<) ^S?*!!^ 


*rtt5? ‘fll'^^fH'ac'l^l wlwil WHf ^^TSf I <)j|wsi '8 i«N«T (2t^ o.(t 1^.1^. 

I t^'xeiw <il'^ ^ ’S['«llc«1 fH'O'1 'Q 0.(^ 

■^scsiTiRi «!<;|t«io.ctt^.l^. 1'S FH'®«n 

1^^)«1t<P PH'O'I ^ «uiw(.«10 ^l'®l?ll'® I ^Jlwc«15) %^I^'»l(.’t 1^.1^. 

(to R'0'8> W I ^©1^ «lj|wc®t^l slf^f^ 0.(t 1^.1^. 'srt’f I f^^)®1(.<P 

o.(J-1^.1^. Rvolflii Ifl^ C?r*ff^5jf^3R^R5 |1^^ CWf Csrf5«f’t^S.'«lTt^C^ 
(to I lil'iK '5M ’g.'Sic®! o.(t -T- (fo = o.oi 1^r.1^. ^51%3|nf ^c?f | ’Sft'^t 

l^^feRT ’»i»<fi ®T^ 51 N(.'© ^ CT t^^(.®i5i sfl^ <ijlw(.®ni (.‘^Ic'il 'oi^ f&R?'8 c?NT 1^ 'a ‘??ili> c?p[t 
^sito^r -^sc^ \8 i«twra c^' ->ii? ^ to i 

C?NTtR5fl^ ^wj<p^\3» 'Srf^'CBff CTft <P51(.®1R '^P’^"sn^ ’fT'QTTf <||(.<I I 

i^.4- «||'S'B»||^«» illXwUPl'GlM^ ^RP1?I »li5T« S 



ratchet knob 


frame 



i) C^ (Frame) 

^) ^TR?i®f (Barrel) 
vs) p>t>|^ (Spindle) 

8) tor (Thimble) 

(t) WP#®T (Anvil) 

'b) ^ ^ (Lock Nut) 

^) WR^ ^ (Ratchet Knob) 






































(Frame) s 

lilt Cif^ ^W<)>l3| (&) ^ r»H5Wtl I 

Vj|^Cl£J.|I^l5|Wt) I 'ilw ^ 'OljM^H lil^^ 'OlHifilW 

I cgs?! 7fsj^ <iR»c<p I 

(Barrel) 8 

^ « •s(i51'oit<i ^ I ^sifettJrf 

^lt<p I oSc'i ^ 1^f®lfsf6H-‘^l ^l^t ^lc<p I 

cw^ c^ wf ^ I ^Tlt=T ^ wr c^ «rft^ ^ ^ w 

Jil^<nh CWI^ ■sjt’l 1^*^ ^ I «iRic<p R*icvi«'S( Wf ^ I 

f’^ (Spindle) 8 

c^c5i? I <ijit<iw<i %:?f 

WWU^ ^ C*!^ "srs,^ ’itf^ ^ «rt^^ Mt %t^ 'SfR’m Wl^tiihlf^'BlW stf^ 

tfte 8o1^ CSJ^ V||^ti4»lfsil5|w 2tf^ wRJf^lJlW Cj,oi^ o.(t R1^. I 

1^ 'S ^ «fn:^ I 

^Ut5#»r (Anvil) 8 

Iil1^ ^oftw I <p|<l<5l^y51^®T ^ 

"s^ ^ I wf ^ ^ PH’®c«i^i sff® 'QTrr^f5t^ wt ^ ^ i 

1^151 (Thimble) 8 

Pil^'»h 'oil^I^^i tijlto'S 'Q PHw I 

wtff^ ^ I vii^ti£j.|fvii5iw <?o1^ ^ 

vfi^t^lfiiiJlM iftn ^ I >fl-$'=il<i ?t fst^ c^ ^ ^ I i<l(;*^N 
<ilR,w<i 1^ •TtM^ ^ I 

hjIwU (Ratchet Knob) 8 

PiRi'iN ^srtff^ 5# ^ wf ^ I iR*}T ^ i 

ifi»rf%5r i£i^?, PH'S®! <ii(.'s "STf^ c^irf '*rt?f <ij<i^h <pw i 

^ tijitbtG^i 'siPoQ^ m 

sn:?rft«t ^*ft c<^ I ^ «tWTf a}^<=t wf ^ ^ i wr 

^ ^Tinr 'STni’i? c^ ^ ^ Mw ^ ^ ^ \ 

(Lock Nut) 8 C^ "STf^ ’t? 5^ ^R’qps's ^ ^ "^inr CWW 

^ f5*i(.<p 15^ PH'»«1C<P (I5*C5(^ ^\<|^'Q“ '0|l<l'^ <PW ^fNI^ 'St«ij eiR»?, <1J<I^'S I 










































































H'jj 




vs. 'i||'Sl3>||^^ CST^r I 

8. "STt^CIFll^^^ «l1^ "srl^ ? 

(t. ijRti4»lf^l3lW<l S|<)>l<K.'»ii W I 

C5i^ 1^1^ >ii-£eii<i cwig ^ w ? 


i. ^0 ||Si3>||^v!j v||^t^|fv|iJ|M<| cspsr I 

'0||Si3>||^v!j -STt^CIFtf^ 'S # ^ ? 

vs. 'o||Si3>||^v!j v||^t(i}.|fv|i5|<|-i£)^ <|j|w(;<r|<| I 

8. 'o||Si3>||^v!j V||^t(i}.|fv|l5|<| I 

(^. '0J|Si3>||^v!j V||^C(i}.|fv|l5|<|-i£)^ C^C5(^ ^ I 

'o||Si3>||^v!s V||^C(i}.|fv|l5|<|-i£)^ ^ | 

H. '0||Si3>||^v! 5 v|l^<;vii.|fvii5|<i-vii?^^^Trc5?^^g^^ i 

fi|*| 8 

i. ^ <^ I 

tn^ 'g'Wf I 

vs. 





























cs^ (Depth Micrometer) 


i's.i OT’W'srt^japlfSii&i? i 

(?f ^ ajrsi'alw •iRs ^I'sth ’fw «j'o|n'®l, 1^ 'Q ’qlciJ'S) 

’1'ol5i’®l 'oklw »il^wlRi'5l<i I 



'00*151 5i»'o|5i ^tT4q»j C^sH <£t^ 's ^I1’*i*| *P5i(,'o c®*W ^rfesplI^fSBr 


'STt^al^W^ I Iflc'osi Ro& c^t?T^'^1^51 'oemi-t^spff?, (Head) 

’•(lO'SH I ^15|^ <l»l ^IC'SH 'a(|^ 5|lnl ^i*1^l fi|C?lt*t '!*l*1 ^lc'8 

'sit^ -st^ ^5^ ^ I <n 'sntcapit^^ ^ut=#®T ^ <£iK ww*r '8 

PH’®®! Sd® ‘15'^(.<P^ ’I'ol^l'ol R,(.»tO^ R(.<|l>'<l ^ ^ ’I^H'oi5| 'SJt^ R(.I1-1 I 


CVb*|’<l »l|^WHfa|U|W’j| Rl^ Hi*! 8 



i) ^ (Stock) 

^) 1^N®r (Thimble) 

>3) ^ firs (Barrel or Sleeve) 

8) (Extension rod) 

(t) ^ultblJ (Ratchet stop) 

’b) ^ 1l?> (Lock ring) 


















DEblH HICtSOHElEbS bVbJL 3 VMD BEVDIHG 


EMGCJ jn 


ivs.'S »(l^wlPl'Glwin RI^ ^sf(!P*Rl 8 

(Stock) 8I 

1^ (Thimble) 8 ^%fl15ifp|^Trt?r i£i^fi}i^iJl^i£i^7rt5^rl?r c^ 

(Sleeve or Barrel) 8 ^ ii>SM5l "srs^CSps 

■^1%^ c«1t®TW^ wr c^ I 


(Extension rod) 8 ^ ^ 'siT’l <ij<i^l<i ■?;?[ I 

luk&E * 1 ^ (Ratchet knob) 8 ifil^ 'aijHl«»i ^ w 

^rW %» ^ <i)iweic<p 1^c*i? *t^ «llf^ OTI ’tftwt^ ■sit’^ 

^ I 


i'O.S OT^ >|||.Wl*|f3|l5W-«iRr MR|>IM iSI^ *l'5f^ 8 

■ '51^ t^N^r '0 <ij)w®i '3ilc^ I <ijlw(.®iii '*ftt*t?I PT ffNT ^lt<p, 

i^vsn:^ 



















































■«^ iilPRr i <*# ultoaFlWflBi ^wPi 

'ail^lC'M TTt ^ ^ I 'flu ^ CS*W VftW'lfSlSlM'fl ^ ftc^ mlwl* ^ tjHw 

tE^*ll*IIWt^ I liltiS *I»HI *i»WI ^6*tt ^ ^EJWI '8|1V' ^ "PW *ICflW ^Bf ^ 

’^Iwl'^^f^w yilw^ I 



fBaF->'9.'9! »iftwHPi^ftr israr ‘*llfl»il’1 «ln^ *liiil% i 

4^ >rt^UHR^GW 'arWIftM ^Wf (Etange) R?nM ifti WSST <nw i CT^H-o-^^ 

ai l ^ j C'W C5*W >l l ^Wrif^T ?j C<H f%si1^ W, ^1l» Tffl ((R< o-b ^ I 

«|PBj+fij TW R«t1f *1V1 'ail'^IWM 'B|f^^ ^R> "IS\ ^ «S[ RnwI 1^« ■Ml I ^ 

TfWpr WH»I fttfl »l*1H «l ^ I tw*N *lHJt«U 

(i|v m«tHi wltHi •rtv ^H'alil ’lRl»lM I 



1Sai-ia.8i c®^ ^'llfl'il ^t*il® rfH*i i 

cwim iiAjm>|IW|uh t 

CS*W TT( ^ai I *ils^lvi '9 *iwl<;n taw 1 

» 1 tfll'BlM ^ 1 ^ ^1 OT*W >ll®,M*lPi'B|«MI CTH ^ 1 W ^ 

4 w Ihh ^ *Hi Pit's 

I +W C*1W Rfift lOM 'aiHlk R^lR'* ^IMI +flW ^.CT I 













Vo 


C5rf>*t5^ 





A. c^’W ? 

vs. ^ C^ I 


i. f5im »ii^tv4>if^'Bi<i -vii^ ^ (?r«r i 

'^. 'STl^CSPtf^f^ <pvs 2|<p|51 vQ ■^ ■^ ? 

vs. <lj|WW<l I 

8. C^’W -i£l^ ^ I 

a. ^ I 


^Hlsifl^ «(*[ 8 


i. 

vs. 

8 . 


f <i«itvo c^T^fT?r ? 

^ ^?5»m ^ VQ <M<I<I'^ ^ I 

»jRc*i}»lf5^'i5N-iil^ >j|^IWj fiK®fI 

C^’W ij|1,CiiJ»lf^'5lW<l "srs 'G ^ I 



[ ^?5*t? ^ C«T*f I 

























%!S>r GtniiJtlil (Bevel Protractor) 

^8.^ %s>r 3 

<ifBt -iw Tilif i® %5iw OT 

I (3*rtBiitoRr ^ QTB fli2^\s ■9<ic's *rtd 

o“ CTtCT 5>o® i“^I?f'tTf»r^fBt«ffW I CS|j5jlM4 PmRU C*1C'aC*14 »11^1t*IJ C^tf*l^ 

^TJl^wRT OTCT*r •ifhFt'^’ilTr I (STS *iKlwj ^rNl?r*t "siH^ CT^nrf^ i 



i8.^ Re'S*! tf!|j);ik4-<^ 'SI^CH HlW8 

<0^ fioo^ canialic'sui ^f??1 Picjjfl f&oiw »il^1(?« OT^ttPrt^iPit- 



i) CSflSrft^ C5® ^ ^ (Protractor Head or Stock) 

^) T5liiH(Dial) 
e) C9W (Blade) 

8) QrsaWJTff (Blade Clamp Nut) 

(t) mPI ^ (Dial Clamp Nut) 

is) 'aijjybeHatJtV^ (Ultra Sensitive Adjustment) 
















Crj&l^ (Protractor Head or Stock) s 

R(,'»ei CSjfijISM’S! I '0|«’|J|1J i£l^ ^?5*t? I CSlfijISM'S! 

^^•^'8l<Pi<l ■f^T^ o® cS) 0 ® I lil'C^ PHR^ 

C«10'O«1 I <!>|(,'S5t'^ -^I^Im) PHR'S (.«1(.'»(.«1<! "^StW Wf ^ Phil's C«1C«®1 <!J<!R|<1 

C^OjilSS! PtM'S C^H C^®t? ^Rl <Pl<l<l<S(.<P PhPt^ C<^W <P<!l RR I 

C^liaili^ ‘j^fS R'»'S» I ^?C*f ^pswIlJ?, eilR'i 'Olios?,Rf '^RT IBIS'S ■^?ft 

^n5*i Rt’iift'© I ^?5 *r R5r^^?r 'oiR’siI i 

9^ (Blade) 8 

(£ii^ 'srt’f ^ ^f^C's rR "^fST I wf '»ikio<ij t^®T 

s)“c«isi ^sIW^RR I ^l^l'^l ogicvusi si'sihf^ <isil<isi i£i^aj5S5^'#sf'^>f5T9nt^ i 

csf^Ttk^ ^ (Sliding) ^ •i'bitjvbl i 

9W jpjH •il'5 (Blade Clamp Nut) 8 

^ ^ (3r5t^ 02|%1^ RW ^ ^ ^ I ^*(J 

(.SI'i»0<P 2|0?ll'St^?l R5R (^ 0^CV!3<I "5^*11 RST^ I 

^l?rl»IIPJMRf& (Dial Clamp Nut) 8 

csn^Tt^ RW vbiiiMlu i£it iPR^ Ri^ rm I cstSu^ 

I Rf«j| CSj|JaJl8<IO<P CR& ■q^siO'!) WRH Rf5l^ ^ i^lRv 

2 |ciiN^ii rT’1II%'® CR'*IIc<p RRion ^sftRlR spj|"R RfS-C^ 151^5 <posi Pro's | <poei 

CR& RRT o^sio^P’Si Rl I 

i8.« ^C5»r CSfttel *1^ 8 

(i) C^tRo^lOHsI RIrrIR RRIrIr ®tho's ^o«l SPjl"R ^ fB®ll <P0<1 C'S|(i3JlS<l0<P <p|<l<l«si ^RR 
"^RRRSR^^"^ lilR? OR^RiRt C^ ^^CST^J^CRR WTRRW i^lRR^t^R 
"^IRR <r><io^ RJR <llO's C^lR $WR '^Pt^ Rt R,^.lPs RT Rlo<P I rI^<p'»Io<i sp.iIo'HR ^ -CR Pl^P Pro's 
RCR lilR^ R?R^ RTRlf%^ CRRt CRttRR RIrRIRIr#^ W I 

(^) 0<pH RR^R^R PiPf^ CRRR RIrrTR R’RO's OSf^Xt^CRR r1^ OR^ICR O’rB <por r»I^''I'®0's ■^Ro'IR 
RR rIr CRRR RlR Rt Rt^R5 ^oCR Pp®ll<l CRtSfR OW RlR^ >RR^ Caf^Jt^CRR RtRJ "^RR R^OR 
lipfBsi RRrIR Pill‘sr>l 'RRt RTR I 

(vs) ifR[ wTR CRR^RR RfRRtR lR<fe GSt^ltCRR RW RJRRttRR SWfR RR Rf I G2f%t^ 
C^tPfR Rf uf^ Wf "^R^RR RR PHIrP 0«10'seio<P >RRrOR RRt^Rf RR RWR Rf CRUsR Rf^R'sfW 
' 0 |^v^p|<P voo ®1 ^SfR^fR <P 0 R I i^lRR ^SfR^fR CSf^Tf^ OR*®! CRtR RRfRfR CRR^RR RtR Rf^ <P 0 <l i>lo® 1 <l 
RRrIR Ir^ R5Rt RfR I OR^rf^CRR RlRfORJ o° CR^ (90° RR^ CRfR RRfRfR RTRTRlR I R^vS CRR^RR 
RfR 590® CRflR CRpf RJR ilyo® RC^s Rf^!^ RfR ^^RfR ^ Sf^ RfR Rf'SRf RfR | 



























































i8.8 csnSiter ^ >0 8 

i) ^ ^ I 

^) ^ ^ 'olc'll'oiw I 

o) "^itw ^5^ R«?,l(.<p '<fl1% 'Sftir^ ^ c^ ^I^st>l<] ^ ■^sft^is?^ 1 

8) C^fHt '0|<1'3tl?l ^ I 

(?) "sif^ Tit^^ ’ft®, ®1^ 'Sf^ 'Qt?r^ fror 'oi(.«ii'»iw '2®t®i^ ’n®«Tf ^5rH?®t 

I 

®) ^1^^ (S®t^ iHilf^'O ’f^^ ^ ^ I 

S) tn^t^ ’tl^ (7R ^Wo sfT^ ^ wfnc^p t^t*t? ^ ?Nt® (.<it«i,'§ ’fit® (3lt®^ 

'SK® ■^<i'il ^fsr^ <p(.5) 'oi*ijhj ^??‘tt^ ’iR&lPi's <^>w I 

'sra%#-i8 

^sit^Tftsf^ 8 

i. Rc.'K'I CSflijjlSf) ^ ? 

R(.'»«1 (isf^t^ ■# ^»tt®f <lj<H(!'© ? 

^ ^ <li<l<i!'0 ^ ? 

8. Rc.'o'i cfifffirl^-'ii'^ jj^vohiifli w? 

(?. R(.'»«i csf^n^ ‘ii?r PHQIJ (.eic'o«i c^ '^sttsf ? 

®. ’ff®?!^ ’fit® ^ ? 

Rc'®«i csfSrtt^ lii? <ij<iRi(.<i<i Rgil^ t^f!^ ^ c’fsf «ij<n^i<i ? 

8 

i. C£fltj1%^ W® #f C^l^ ? 

R(.®®i csf^ftt^ ^ (?r*f I 

8. ^1^ ^TftS^ ^ ^#Tf ^ I 
<?. I 

i, Rt'o'i csfSltt^ Rl«j| ^ (?T^ 'S^i(,n<i <p|^l<i'^ ^?j^’f I 

fesf CfijtSlSw^f ’If^’t ’f^ ^ I 

Re'S®! C2f®ltC^ 'Q I(.<]■*)*®f ’f^if® S(^^ I 










































^{File) 


<47 Cji blPfs ^{I61i ^ai (Hand Cutting Ibol) ^ WlH ^W-W ^ <ia(l((.ifl »wi 

■*« flPfll «lHrt ^Iw I 

^CM ^IWHI ’*IE«0' ^^ULfl ^|lf ’^Plt T|W I CT WK tWlPl^^ 

di+flPBiHW ¥Hplt PNW 491 1 Vl^Wfl ^IW H'Wl +dW ^pi 1*1^« 

»i1^wj ^ I ^ 

^ I VftWfl t*lfl'«lrt fll'9 'IIW sift flCWI >II^CW CTl^ *ll^^ ^ ^ W 

I vfHwfl <?l'«(Pi Sf*i5i'w*iM ti!**irt ^1 'iiw, ’wr HtwsPm 

I «NK'an;i ft(J8- taw^ ^ '^\n ^I'l DjK i 

^»en« ^lOff n»1o»rt 1 ’Pip^^^iWla Pr^w w^r 'ilc^ Pr-w 

’m *« -fnj4ifl ■fl«*flfl ^ ^ I 




a}4«f 





♦ Ujlt(lbiig) 

♦ %(Heel) 

♦ OT»T(Facc) 
^ 4n(Edge) 

♦ (Point) 


SC;9 Cd^R-Ul*! I 

Rw« 5Mfl ftft ^w vftiw (dWR'UH «l «iEil ^ I 
C^) *Fft,PW 'iflf ft 'Sl'PIlM flllPlft'* 4416M ajCff •HW I 

i) ^^(ElaiKlPilc) 
o (Flat File) 

«a) VUlf (Square File) 









«) (Round F^) 

tt) (Half Round File) 

4)) (Triangular File) 

s) (Pillar File) 

V) 15»»r^ (Mill File) 

;») uHCt^ (CiDchet or Cotter File) 

bo) (CroaBing Hie) 

bb) (Warding File) 

b^ Vl^*l (Banet File) 

be) (Knife File) 

bfi) vjfii (Jojnt Round Edge File) 

b<t) (Checkering File) 

bfl)) ftiPPTTftpr (Pippin File) 

b^) (Slitting File) 

bv) IVr ^ (Needle File) 

bk) ficeM^ (Vixen File or dread Naught Hie) 

^o) (Ramp File) 

alWRiW I 

b. (Rou^File) 

(Bastard File) 

o. CTWW ^ (Second Cut File) 

a. (Smooth File) 

It. (Dead Smcolfa Hie) 

1Bn-b4.^’^, piww^ 

(’i) ## ^iPW vHwi (dlPlftiM * 

b. Plwi 
1^, 









br'b 



fM-iff.'OS WT ^ «p|'r(.®151 %s 


(^) *tC^ '0||^R> 'oiyilw 

i. (Blunt File) 

it. (Taper File) 

(») (Safe Edge File) 

(p) ^t?R^ (Diamond File) 

i(f,8 ^Pl^toW «|i=T 8 

(i) IRfI# (Flat File) s 

(£Rf^pj^sft »2R*f W (Taper) tfl^v ^tt^oerf i <to 1^.1^. o 1^.1^. 

8<to '*lw I i^nSB (?pf Pic,5r®i I <p|^'i 

G2fU5^ I 



f^-i(t.88 |FTf5 


(O (Hand File) i 

®r^ ^ciic^-si f^c<p I <4^ c^pf vs<1=1 <p|'5 if)<pfD <tt^ •il'o 

(7RFI(to 'SKSl^ i(to 1^.1^. C«tl^8oo 

1^.1^. '*1^ ^ I 








18n-w,<M 'vttw 

(«) 1^^(MmFik!)i 

<¥^1 Ptuw ^ RPft iii^ '»ihhH« itfo ft,1%'. rtcviscKj ft,13i', \ '¥nii^ 

I jtjDf ^ •fluff I «ilt 5l'*tk» 4m. aflct 



(8) (Pillarnte)t 






(e) WhlCwJ ^ 43HI (Crochet or Cotter File) l 

*Rrc*w «p|^c«in at^^orts? iw c^«f ^ i 

c’fi^rppnr i piw® l^Pi't **iiw i <ii'#^it 

^*(W^ioo ISf.ISf. cs|CT* '^oo 15t.15>. «rtw ^ I 



tSaj-iff.^s (M'lu>u will <p|^»i 

(«t) (Round Fne) i 

Pl1®rW?I RPiS ^1*S^ ^ ^ I thC’Cw ^Jl>l 

^Tft I C?R=T- ioo ISf.fif. ^l^PRT ^TPT ^ 

1^.t^. ^ «I1W 'aihl« 8(fo t^.1^. Rl-j"® ^1^ vl^(.«HI «I1W I *1515^ 

«plX*i Pit^ ^1*5 « ««« «j5»lw5«^ ^c* I »ira «’ifi'o|c»i« nlwc*!) ^-(£Rr ^•slwl 

iS|<9(n^ I 



tBaf-itf.brg 

(<)) (Half Round File) t 

'=T^c*ll*il<«l'ji "sw, c’lHw^ ‘ii^'ar^'srlar i ^noAfy^i ^*Rf Pi'^ 4« i wr 

Rf^:i >llt*t?r ^ «I1E^ I C«j1»lWil 

'BTO f|.4!44 ^Rpnft brrtH R^lH ^HIW ^ I ^ "IFI^ ioo 

1^.t^. 8^0 1^.1^. ^ «ltw >41??, ‘iPP't ^ ^ ^11^ I ‘il1& 

^W®T (3tCB?I ^ 5|1c^ I (3tCB?r^?II ifll^ cHhkIil 5-»|fiwM Plt^ 

31V'4*1 S’lfi'ttM WT ^fU <ltW I 










liil-iOl ^ '¥^■1 

(hO wHi (Square Fik) t 

i!lMfii<a|fti¥*1i¥l^ioofl^.H. rtw 

atfoftjit', *1^ ff|i¥ *oo ftJPt. ¥i¥ i *dlR^*¥i 

RPIl tw •nca 4^4i^ciw mn i ct¥ <^w¥ •ni flt# wm 

’W'flit aw I ¥flll ¥l^ a4CNI ^ <IIW I 



¥Vtt ¥ft*I 


(b) 41^-4^111 ¥t^(lYiaiiigiilar File) t 

Wtflfl ^tt,wi flwWI^hl *!I^^U|riJfl ftw <^|fl ^ I Ifll# ftw*i« nvi baa 
¥re I 4ft >oo ftft rtW Boo ftft *rt* "W 'V( I 4^ WCW ¥ft SW 

WRIiSlft-4|4Hl aftfl tflft 4HVB I 




bo 






(>o) 1%cv!^qv^-^^(ViHcaFifearI>nad Naught Foe) I 

^ w*T'*nwT (an^iwiPr^^WTuiCT^Iht^lw I ^ ot, ^fri 

c*CT^’*BW Mfl ^sj laiPi i%n,^j(BlfrrtiSM, 

fflhii HM w^i UHli vlin uuRh (rihMi ww 

tawPf I 



l%CUH 

(») ^nlle File) i 

^ iiw RlflU w 11<? *lkH ifh HJifl vn »flw "rtlf ffri ^1 ^ I <<165 »fl¥^ 

*flu^ ^'U'W ^ Olfrr I ^ iiwt •pp^ *lHn#Tftw dWf ^ TO* ^ I lOft S4o 

ftjR. tfiCT «oo *rtu 'Wt 'W’Tl^«N U WW CflPl 

^1 



















(1^ (WardingEUe) t <3^*11'wil 

I iflflJn w 'llw I "Sift ftaffios, ^ ^iw 





(j*) frtPT (Needle fUc) ^ #ftpi i 'iiIBi 4 m ^lb'iK 

vf|*l I Jll'flHrt'B! ^16“ ^ Mo *rt® I 



I 


(JB) fll'"! (Ramp IRe) i i iwfluwPl ortJT, <(WP 

^*wj( I 'W 'Sfffl? wsr’*i*i®*r ^sraiPi® i^H^n i 

i«» ■ft.ft. rt5¥ 800 *rf8 8jH I 


























(M) %WV9 (Diamond FUe) t 

(small particles of industrial diamonds) ^e*W 'flIflObPi'# »lfl6lRW1 

^ •iWiMl ^HOT I CT ^ ^ *Wl!^ flUl^Pl’r CTIR" “iHr, ^ ^ Wlllh 

wH ♦lit «w *ttnr^. 



ftai-jt. )*i9t vrtRw 
>4.<t «W?r t 

(>) (flat File) t em^pw's^ odw af's <rt^ «» 

^ -^w wfl* fllfi 'dJ'ddi'* ^ I eiiH^Picfld '*■1 ^ i 

(^ ^1« ^>1 (Hand FOe) t »l»iwlcd wMill'* *l1^» '*[dM Giwt'«l*HlBw 

^c® 'rt ^ I ft’s ^c® enl^Pic*M ^pb 

•i^H vnw I 

(a) IMl (Mill FUe) t ffln'osk^a W « QtWT 

edl^cwi edw d^ddiwaid i 

(8) (Pillar File) t ^ «W* t&^'sjIR el^PHedW I^H 

dJ-ddi* w I 






(<t) caflCB©'"^sSl^r "^1^ (Crochet or Cotter File) s ^l4lwl >i<C4||*j 

*lllj ww <mIii eju i«|^ «p|^»i ^ I 'ol^lvsl o’lHI^k <2(1^ RPf^ fltiJ <p|^Pi?. 

‘PC.'Sl ^leaf's <p|^si ^«i| ^ I 

(' 54 ) (Round File) s if|^ <pI5.Ri?. ^p^t's «1'o ^ 

‘sp^lt'o I 'oKI\»| o^ltf RillR?, (iRT*'P<ll <l|il I 

(•») (Half Round File) 8 ^ 'a?rt^f^ '?F1^ w®, 

aj»(.'»« <P<l(.'9 -»ia|«ei ^l5,Pl?, <P<IC>S ?l1^ ^ I 



^ '^FfesRT 


(v) (Square File) 8 fljgtr c^t®lt ^ <p«t'o, 

'Q 'oilii'ffll^l^i 1^ ^ ^^lO'o, PT 'Si,(.®l ^I’o ^I^®1 Siw*l ^l*ST 'o|’5[,R^ ^ 
(71^ '?F|^ ^ I 

(1») Sl^-ei^ln (TWangular File) 8 Jso" ^ 'J 4 o“ c#t c^ 

’^*1'®®! ‘'p^t'® sW^ «pl^®i I <p«il(.'o^i "^1^, 1%-st^, 

'51^ ^ '«P<IC'® <fl^ <U<5^'» I 

(10) 1 ^C 9 pT^ (Vixen File or Dread Naught File) 8 ^^jIRU csfBH, 

<3H, ^®n?r, 'oiJlpj.RRiiN ^'fflilR RR>si •liR *51^ •'Pltet (^1^ wPiw csfHW^ 

S'8»|<ht^ "Sl^ -qj-siC'o ^ I 

(11) (Knife File) 8 *£| *raCf5?'?Flt®fW?^, Riiktm#® 

^ ^s?n75 ^3^ ^ I 

(i^ (Warding File) 8 t'sRus, ^ ’^sfei^r ^ i 

(>«) 1^®*r (Needle File) 8 ^p®nRii '^-‘Plctnii 

(i8) luH «piVi (Ramp File) 8 iii^^!|?rsr «rl^ i 

(i<t) %|{|>l'b (Diamond File) 8 <pi^c«i 'srf® W5P*I? R“PiR^ »i|?r "^stesf 

*ptll ^ I OT ^ "1'8» 'QSII^pFI’^ (.<I»I*I ^|o ^'8» (.»|'iJH PfSH ^k'8'O P5«n 
























^ ^*jl^«r ^plt®T c^ ^ t->iwM 

v&lirsj^ ^p1^ <p|<^ll I 

ie.^j 8 

i) *m^W 5I ^ «tn:^ I i£it ^ ^ ^si^ ^sjirra^ ^ ^ 

P5®ic<p C’t^'T %0tJ'fpf C5^ TflTf I TpCsT lil "^pI^ <p|t«r'g ^oTC^IMT I 

^Pl^io'f »i'§'i <p|5,«i(.<P sf^lW f’t^osT, ^oTsrt, '^W ^'sjlf'l <lj<l^h <P<lN ^ 

^ 1^ ^ ^ I>i3w5i <ij<i^N wf 

I 

^) "^pI^ ""t^ *rt^ ■^jsT^ lii? 'ip»i's| ^ I ifiisfj^ 

c’t^^^5TO c^^<llw 'olhl's ■*Ft^ c5C5f (?n;^ <il^^ i 1^ 

'o(Nl^ wf ^ I 

vs) ^rsni <pIr«i(.<p lil’SR ^■^R'oic’t ^'sjIR 

Tff ®l1z:’t I t'Oeil'Q’ <PIrPi?. if|?r f^f^CeT ^llw I^‘q»a^'S <p|'5c<l ^ I 

8) <]j<i^lwti ^fs^I ‘^1^?,<p|^®ic<p tWlc^R^ 'o(lw<pfi5 ?Nt <ilc<i 

^®t %s ^ ^ I ^ <p|^(.«i<i 'srft^ "STt^^ %:?f 

'oi*ijf!>(.<p I 

(?) <lj<1^lw<l ^ <p|'^t«1il nlc'otl '0||'i5c<P «fW *rt^ 'Q^ ^p 1^ ^1^^ 'olw^l 3H ^RspN 
I 

'Jj) <pR®i(.<p <P5ic^ ^iC®T ‘ii'^ o*^ ^ bsl% Salt's <pRsic«p ■^lf®rc?r ^Nt I 

'l) 2|t?ll®t^?l -q^lCSTO ^FU ^p 1^ f^^l&l I ?FP -^IcsT^I ^FU "^PI^ 

‘q»lc6t<i '®FU <pR«i <ij<^^l<] '^rif I 

V) <pR®l '^i»^c*i i>®ik <p|c'5 I J3['©5ilv^^f5l^ s^'s I^lcii <pR®i i>lPic<i *f1^ *q»|^(.'s 

■pf^ ^5Ff1? ^rsRf WoM ^l«i<p|'»l(,<i 'Chc^ I iJlic®! ^I^c«i<i 

'lic.vsii 'ol^^'ol ^ ^ I 





















































i>(t 


«Rpfl»rr-ie 




i. 






v5. 

’lJ)»ic'»(.n «pR«i W ? 


8. 

Gsjvsc'sson ? 


(t. 

^ ^l^®1 ^ ? 


'3s. 

lil'^ «pRc.®ii) ^5^ ^?;»f ? 


°L. 

<IJ<IRh Wf ^ ? 


V. 

^Nl^i ^T5|Tf <p|c5 <p|c!5 ? 


Ss». 

|P]f5 ■?plt®T # ? 


io. 

^1^ # ? 




i. 

<Pi^Cei<] ^ CeH 1 



G2iv!S(.'»(.n <PR=1 W '8 ? 


vD. 

CW i£l igf Tpl^ ? 


8. 

Pi(.9r«i «pR«i ? 


(t. 

<1J<1^'S <? 21<pN •TtSf C^ 1 


'3s. 

<p|l3(,'»w "^Pl^ $Rit^ '8 ? 


°L. 

^J)»iC'!5(.1 «pR«1 <P'S '8 ^ ? 


V. 

1^3'^ <pR(.sit3 '8 ■# ^ ? 


is. 

<Pi'^t«1<l (?r*f 1 


io. 

^'isei «Pi^(.«11] <IJ<I^I<1 CeT*f 1 


ii. 

^Rcsi'S 1 



«P|RCs 1<3 ’tM 1 


io. 

(.(£t>i(.i>i5 <pi5|<] <p|^c«i<i 1 


i8. 

'8Tllf^'^ <pR(.«1<31 


i(t. 



«l^8 


i. 

|pjf& <pIr®i Ri«»| ^?p*i?r »Ttsr c^r^f i 



'8 ^ I 


'3. 

niS'sj <pi^c«i<] '8 <ij<i^i<i 1 


8. 

GSjW 'Ol^-^lw <P|Rs 1 W 2W?r '8 ? SIC'S)*? 2|<PIW51 ^ 


(t. 

<Pl^C®1<l '8 <l'*?®l|c<l'*?®f 1 

















cIQhiI (Process of Filing) 

¥ttpl^ (Filing) I 

wH ^SHT^PlPRr ^R'b*ic' 9, r^HW, PiPiin^j1*i wlnw, s|*w^ ^ wH 

^ 'ai i fl^ c>m^ i ^ 

iil'#'8l®| *(115^ ^|C*ff «|C^“t ^BT ^ ^BT 'SIFf <31^IN* ’1'Mt'M ^tl'ft'ttf®! 

HiI«PiC 4 'atHjp'SlM WCB 4W I ifW ^^'**1 ^^*1 ’Afl I *MXPl^«l19rat^5iT*it« >;Ilw ^KJBf 
»iw ^Pfa CUM ^*!|h*i ^ «1CTI vl^Pl^ lipr i^^'ai 

I vRPi?. ^ilfir ^PBT w <NW ^It ^BT »i1aiw<i 

•jpwlw 'il'jitw I 'olnMii «p|^Pit,^lii *tM) “fSluw ’iW 84* wk*! OlPf 

‘♦If (Wc¥ «iwM15iSm («rm i ib- ^) ^ i m isw^jc® 

13^ 'swj^lw ^miw *(Br *piVit5w ^♦rt ^ i 





iiRT^Rj *q<K)'* ^ "BM dw !^1>IW3 l>l"IIC* ^ I *PlX.*IW *ll3W3 

1^W5l*Rt^ir|55PW'aiI^Rl'0'FHl^'Pl*Rt^1 OTil® ’oiHn '(lif 

^Ic5^, •hJl^sf^W dSPT 'aiHin 5pBf <rRc«nii ^♦Ri IFW Cfra?it ^itw ^ I 

^ftPRT ‘®f’ 'oi’ilwUwiii <iMc'o I «i*I^Pi^’^?rl?r tjw«lM wl^wn 

*llc^ Bt^'l'oic^ *llcw 'a?(1^Rpw 'b*i 15 aw ’tllw I 'ai*(J'<ltsi 'Ssil^R»i ^C®| 

■*N ^■^aw «iR^ wra >1^*1^ «twT ^ ^ I f^PI"l«i ’saf^ta?! ^ vl^ ^ala aisu 
V «3a^iW^raa 3ja3)a «ansPi»iw 3la» ^ i <3a ^raa ’itcat 
vft»i aW ♦iR^n I 

^ I ^l?l*f »*rc® IN'*!* ^iaw ^ I 






















^Kflftt fl^4k4l niPlft* w- 

3. riW^^Pk^CStni^E^ln^ 

^ •HKflW'l (DU^DiuilFiUfi^ 

^ (CKttis FDbtg) 

fli (PkKw-Filiiig) 

t. (Ronud HLu^ 

3*.« 

{Sfa-aijirf mihn^ ■ AHfcftfli w^tii wa win atow {^imviu iwvi 
^ I'B(% 4ti^ ^ ftfitoR gW *nA ^n*i«tv ^ 



■niMMn f (Plafloml PlUiig) i 

wMtefiWiiH to fWh •Hifr '•iw inirtH^ 

|Vlv|i wrflW Mlink^ mfln ^ *f4 t*tnrtt I 



wiflMhh I 













(CriMS FUing) t 

<1*1^ wfl ^ rtw 'MlfllrtHh ^(^PlK^nr ’i|;nl<i "IH c«lw 'itIflIt’IHh vliSPn 

^ ^ I ^li fi^ u^liiji<IHh ^ftPu+fllw *pftPn 

I laHl^PlPM -«M, *(1^W ^ ^ 

^ I 



(Draw-FUing) t 

^(^■iw *(BI "BfT^ tlst^ siRl dfw «1w (Draw-FSling) 

^ ^ I 1Nor "^SCT "IHIwW w tfw *1^ PT'*fW'sit 

«(4l< I Piw*i mR ^ I 



1Sifl-s^».ai if-*fiH]Pn. cPfrt I 













(Round Filing) 8 

tsui^wsi wHw ^c?r ^S3rl?r ^rl^ ^ ^ i 

M*Hl ’1*l?l ^CWI ^MW ^<1 >liilW m^iimh 

^WTf^tOT^rtOT PlcDs 1^W5f*tW ^ <a[^ ^S*lBW uj*ic« ^ | ^plVi R*filai 
TJPRT R'iUvsalM '5W#W 'siHca ^ i 



fBar-^'Jj.ffs IT’S® ®tt§FST I 

>«».8 «mii»itiM * 

(Strait Filing) 8 ' 5 l%r 4 ^®, f* 1 *iiwfl ill's, ^ ?iii 1 (*t^»fiic '6 ^ 1 ^ 

*p|^Pi^ *t^ ^*rw ^ I 

Vlilc*tt* 11 >l TIM (Diagonal FOing) t ^ 

^ T5t?rtPtW»i I 

iPT'vf^ (Cross Filing) t «flt^f*ti?Rr -mw, 

'fiiw na'fi‘1 (iw v|^Pi^«|Qmi1 ^ I 

(Draw-Filing) I ^ S'lrj'&Nw* %( «|TRr i 

1^W®T ^1*5 Tpf tI^Pi?, ^<10® 5-*p1^Pi^ C^1% I 

(Roimd Filing) I c.*ll»ii^l^i 'aiHflHo ^jl^i ^I(Si^*l, lvc*iU i*Rr^*Rr 

■51^ C»1Hi‘1il ’'o®r toU ^«J|R C^iSI nl^tt ^ I 

S^.4^ ^'94'9\ 8 

i) ^)®?r ^ ^J®»r »i''ll^v|«iM 'ailiJ^iwI ^ «l 1 ^c*i lit ^ 1 ^ ^ ^ I 

•aiPff UlT?, *plXPi< (fliir ’PW ^BT w *ltw I 

^BT 1 ^ ^ I ^n 5 ^'*Fl^ PUplW f*lra ^N’T *1115 I 'fl 

















ioo 

vS) <p|^<?i ^ c^ R>|:(.<p 'Olhl'S ;£|^ TFl^ 05C^ 

I 

8) 'i'5'i <Pi^«1C<P <p|'^ 'ailil^l'i ^'*1^ f^C®1<I ’'l*(C^ <IJ<I^I<1 <P<ll <llw I 

(t) CfTQTlt ^ ■^'t ^ C5t^ 

I 

>3i) '^oeT ^ "^pI^ <IJ<1R|<1 WT I 

H) <pRRi?. «n^c^ ^ (?PT <p|^«i ^R<i(.'o '©RcJiti “w’ c^ ^ ^5^^ i 

br) $lt?il«r^?i <p|c«fg ’I'^f^c'o I 

c>) ■?p|^ ^ *n^ '2^ ■^CeT^ ^ •*P»I'S| I Tpj^ ■^«, CSt^ 

^ caicqlc'® C’tteT ?T ^SI^U «P|^CS151 "SR:*)! '4|im^ ^Ft^ CS^ (M^ <11^^ | 

'olhl'o Wf ^ C<^¥t ^ I 





i. ? 


«. <Pl^Rl?, W St^ ? 

8. (.jaa^S ? 

(t. 'sniK’tHH ? 

<p|^Ri° <pi(.<p <5c®i ? 

\y. ? 

^T^al^g 

i. <pRI^^ ■# ? <pRPl^ W s|^ 'Q ■# ^ ? 

«. wtrrt^’tHt'T i 

8. IPT "^ ?'2n;?It’tW?PI^I 

(t. ®-^i^Ri° <pic<p <ic®i ? I 

«t*t 8 

i. <p|^Rl^ ? <pIrP|° ^1^1% W '8 ? sRi^sj^ 2|<p|wti I 

'^. <p|5,Ri° <p's s|«^|<| 'Q ■^ ■^ ? file's)<p fi|<piw<i fije^jMw'ii I 

'S. vRPl?, firfSRIt l>®ll<p|^*i ^ ^ Ji\s<jj\o| '0|<|si‘>(*i <pii| S|&\s <pn I 








































(Hack Samng) 

^jW-'sr ifl^«W3r^Tl®^llBt,l(*I^'^ w1i ’81^ Rnftw ^t» ^ v|tc» 

I*M=l®^(Ftamc) (<t) Qi®(Blade) i^lilc*lt 
^ ^ tiR^ QPE ^IT WI 4|<-«M ^rWT, 'Sflf 1*^ RmW TO (3PS 

R4iM ^ c^ ajMlw 'ai^^ilM ca® ptP ^ 

m I m »i"»niiW4 iflHi 4iiiwilB a«lte¥ ^onvAv Rw <a[^m ^ i 

■’T "SW wlM ^#w ♦flJI R>I14 'si'<fr I'Nft'* ♦flH «lflPiw ^jl'Bt I 

^w« ifi *Mi1Sr ^ I ^*ni *i1c*i% I 


Handy storage compartment 
stores 1D'' and 12” blades 



*11^ Rl%s) *niif% «l^l^W TRR >llR'a 

I <*1 « alciilaflifl'al ci||tlGi|ij(U'l *t1uR I (*PK 

wK'sal4Hc*M •fl»i «1 ■♦iSn CT^CH pft i -loitlllHi *H(ii4w *rl'5 4(61^ ^R<i1 'silcn 

^0^ frl( ^tci I C*lftH ^I VI RPf^ ^,lfl»lM Rtii ^Iw 

iFir I wffi, 4|4^ ft® ctRca W*i i ^pijRw^j1®^1^- 

X >*Br I ‘•IftjJir CTPt fflt*ni ^((6 »t ^ *i»i*iJl *i>il*iM 

^cw '^RiH '•H^R'TOf I pilJl'i '«hi|I¥< 4? wc3( Rfiq 







ai¥ni*5r 

csiBl^, ctSK C!(5,1Sf& ctSI^, 

OT* HjsMR -^(iSw "WI 'fl ll9l‘ ^Iw ^fB^, 

164^ » fflfBt ifl ^ <nw I 





J^« QIT iW^TOjit 

cffb *Hi»(fi -fi^-w laiw *iwwi <jnii^i "sw <)isw to 

JlNCf*! ’Pl^PT JlttwICfl (?Wt ^HW ^IcVfl I ^Ul® ffl® 


1 INCH 

teeth per inch - TP! 

iftii->^,^t <fflr (w^t I 

^ ^li Vl* fluwl’^wt- 

a) ft*! 9® (Hig^ Carbon Steel Blade) 

^ ^t^^qrffCHigli Speed Steel Blade) 
e) OTT-'“U1^fl Pt^ 9® (Low Alky Steel Blade) 

9® ’i*^4wiw a)o^*iw 9V 41^ id*!^ ^ <flW ew 

9«w ajtrffs vx 'awH* '■Hi -wm ^Mt’W i 
















1^ lUwii acw^nwwt^^wt- 

» ^ ^ca» (All hard blade) 

^ ^ (Flexible blade) 

e) 9^ (Soft back blade) 



1S(a-i^.oj Rl^ «l^ln ^1^*®!’ cs® 

>^.8 ^|v PMl*H^i 

eMi Rqj RiwU^il c*(pt^ 

I 

i) CT*f, R*RPl^ twh flwMl 0w Pl4iD*i 

^ lapCTfl *\\fA <jl^-'’T, utow ’riNr «a^ «lHil'a^ji bicn 'aiflJ^iw i «lcaletM 

^lOBM 'SllWt »llrt iJlH "TO S^W 9|»|^1| <ww> ^ I 



1SiT-i^,8t 3® •iHk'lln (i) 







io8 

«) ^ ^IWP5 ^ CT, 'SjjJ l>|*lH1^| ^PW ^ CT^T ^ I 

*ft5<l ^I»'b| ®ll^*1 sHt'o ^I^PPI <l'ot>l I 

liRica® '»ibHii «nc^ i 

8) 4l'fl» 'Sll^ <WM “*fr CV (?IW^ “*tr CT 8ffo CTC<r tfPR^tR 

'l1S?1C'B ^ '^Itc® Cltl^ '3«»*! ^&'WI “*fr «<RI^5^ »1»l1l'a|M ♦tl'5 I 



l5aj-i^.<i'S »l«ilwl<i I^IPI (^ 

<t) ^Jt^-'5f »pm ^cvs CT, CtflW ^K'b 'HW I 

«|(3ilsM 'an»ilG<i ftHlt'6 ^ I ^ W(\ ep*iI5c?v 
c^c*i aJm il»w w aJlculet^ii 'Stc’t <iR^ *|I«m ^ i 

'b) bl*n1 tRF^al^^PRT w^npfi^vaoo 

V8 '*IW ^PRT 

>P)1'«<i1»>'alM *fW «l«1«r^?i ■ptC't «<R< ’ll^po ■6l5Ht ^c\b ^ | 

"l) 4l'ij1^j «tj% ^ «||% Plf^iJ; v5o-8^ CT3t^ »ll^ C^*l1^ *i64i» ^o 

■^lif%ri 

br) C3PB«^^P5^f^ I ♦1C8»^1^ bl«|Hl ^PRT "BM 

I c'Hw 1>Hlfl -*i»ni cscwi^twPri vt*i Hltwi -iS 

^1 
















i») M*nl >i>is WT c3r<(t^OT 4flw w I ^1*1*11 a® 

CTC® *ltCir I 

io) c3'?fe?r’i%'siBra^?n?r ^®ir Ptw^ c»iwwi ^[®5 t 

>i) *iil^*tt® wR •ll's'il ^1 ^l?r I *11^ 'V'vwi jpjW ^I'RT *ftc"t 

^ •m*! ’0(*iJ R*^|;S| •'ll^M) 'ail'iJRw (m* 1 ^ 'Vlt’l) ■'llfl'v I 

c^tatftiBPf’iWT liT’rtc’flt‘flMfrTtdnr’<focv«iCT^ 

i«) ^iRr. ^Rt?w ’Tira tsRX «sRr •t%r» «*! Rt-I^ 

'SW*1V'l -Wl SIS'* I ^CS 'a<l»IW 

^<1 ^Rtfl Re'S I *100'^ L$|M) LOt^ <||^|S ’TBH'II •Itw I 
i8) CT ’pw %®?r ’5jc^ CT*I=T «l^ »i'^H<ph<p ^ ^ i 

i^calBtw «lBil*l I ^^Ips wR *linj^ i wr 

nlciws 'Slif'sl <I1W WH"*t® *rl^ ’I’Sifl 

cjroB?r^^%it^pr I wr QTS’Rjw wlw ^sac® 

’Tsrf ■^jr <fl[^ ^ '^tcB' I 



tSaj->*l.*l8 bMlWlil ^®®T Cff«flt I 











'Slt^’UpWsRtS 

i. ■^Jt^-*^’'W 

'!>. t<P|>| 1^ csicvte 2if^ <P?lfi5 V||(.<p? 

8. 1^ CSIC'is^) liC'S^l ‘^'S '^? 

(?. '3Tt*rt^ wwi *rt^ csic^^i <Piill5 2itiii«(*i? 

'5s. *(1^ W ^Tlt <ll^^?l? 

°i. ^SfC^ ■^?rf alCillSt'l? 

\r. '5J1^ '5J1^-‘^’ i>l®l»il ^^TSRf "W C^sW 

^n!lRP««t»t 8 

i. 

cj,. -^ji^ ^-‘^’^? 

«. Rf«n ^ 1%^? 

8. 

<F. 'S|®i^|vs '5j1^ ■5J1^-‘3T’ (^ ^ <)>l'i5|<l 

'5s. ^ ^ <|j<54i!V0 ^? 

\r. CirSC^ ‘C^’ #? 

i. R^il Rc<li>'il <PW 1^1^ ©(•ij CITS <p<iI 

'5jl^-‘^’ 'ii?r RR>*| c®r*t ‘ii'^ <ij<5Ri(.n'S) ■ffT'3 I 

vs. Rf«jj 'Ol^jllw ■^Jt^-*^’ (3^5^ df^R'ol’t I 

8. '5J1^ ^|^-‘Tf’ csic^^i I 

a. ^1'* '^ji^-‘^’ i>i®i*iN l^irsrt^^ i 

'5s. ^ C'icsf THTf ^ I 

'5J1^ ^|<|i-‘Tf’ i£)'^ R<i<]®f 2fWf^^ C^C5 Rww I 

\r. ^-‘^’ ifl^ W’tWif ^ I 

S). ■^Jl^ 1^1^ 3lvs<pvo|«:| R*(?||fii | 


































(Power Sawing) 

OT ^ ^ «f1^ ^f5|?l "^rtc^ ^ ^ «fl'S?rl?I 

^*11 ^ •itQ?ll<l ^|^-‘5|* ^c*ll liR* 8|^|<| csrf^ ^ <ll^ *ll'j}W ^1*51 ^ 

■^IcBj ■^511 ^ I I •it'CRTl^ ■^1^-*^* '^1^1 J3*'S ^IS'^'oIm 'o|3l, CTfSt 

Tw ^ ^ ^ ^sfBi?r w ^ ^ ^ I piPpm ^ ^ 

^ ^l«^hi«i ifl ctPk ^iRf ^ftw I ’it«i?rl?r '5jl^-‘*f’ ctPr CTfB?r« 

^KIc^iJ Kvafl '©Ic'^ ttlPi's ^c?i mw* I 



fwi-ibr.iS *IT'e<?rl^ ^l^-'lfiin I 

•It^Hl? ^Jl^-‘5T’ (3rPtt»l <l)^^'o CSrc®^ "SlH, «f^, C^, ‘^’ 0® ^SJC^W C^ ^ I »i| 

auBii ajf^ ^'*UT ^ TO I 

•Hynrt^ ■5j1^_‘5f’ cs|f»tw^ ^iTsf « QfSf, ^^ITSI « pl'olc^w >IT«(JC5I d|P|\s ^ I «IT«?I1^ O® 

*ft^’5lRIT «lw*l <MW 'splKl^y* 'il?l(l3wi'tt|M OT«?I1?'^J^«ltI^‘il^fi|RrtWPl 
i£| ^PTO ^ Tim I 

^ (il? ^ TifJ^ cB^ WtRT CTO ^ I 

'»l^c»ni T^td Rfa^n? ^Iwjc'ni 

Trent I «»if®Q'a> m fitcum ^ w c^ <3re® ntc^ i 

'Q?il’^l^pre^^ltRT'^«(1?rnTrnf^^r5j*i?i'&TTiffire5l^%rTiren?r^iP5TOi niMiRr ^ 

piPitsi ^C's I fitRTt'SPT ^sfBm ^PRf ^®IJt^ n*?re® I 

































ft^-av.^1 *nwrmOT-'*r 

•rwffir^T 

4 HTt^CRaiu) 

^ OT(I%anie) 

^ cnf)^ (Motor) 

♦ ’wl^CViBc) 

^ ^ «tt^ (Belt Onaid) 

^ C90 (Blade) 

^ OUelftani (rranV disk machaniinii) 

^ |3)>|(jC^ (Coolant system) 

’®v 1^ JittiWTl ^IcnliHil ^pit- 

CTfl6T(Moto^) I 

ifllt fflftOT "ifr ^*im»wi81«’«i<“i i otfSttH ^aictj ’il^ v(ni+ 

4’llvldv ^ I otfBv CTinr i<i^ wrttr’iil'ow tirI^ ftr cwKI^toot 

TWW, imt fflflSHBr ^ CSORf Rtw* JS \ CTflSl Cto^stl TIW5W 

llIt^(Ram) t 

tfl wftCfM *ncM!i kiwfl 1 Tiw «(CTinw •iniRvr *i« wiwti wj mm 

"^S I wiiilvl ^{Ifcw lifflt 'SlPf ®5W ^flSICT ^ f*HFW ftWSHtW^ I ^JPT 

(i^cwi (dUH 4*ftr 111 'vK dcvW^n i 4 Cp4i*i Pivicm Rwllv ^nr 

iiHWfe f (Si® Qiwti ^s*ff «JwiW wi I 

















(Frame) s 

^ ^ wi\^ cwil^w^ ^ ’iQbiPi^ w 'q 

f^f^ «IM ^Tlt ^ ^ ^ c<^ I ^©tw ^ cg^c^ 

i£i^ c5i^ «fi^ ^ I cg5?f, cg\5 c6i^^ >fl<(lwi 2|ty|'St^?i 

cg^ sfm«f^^ I 

^51^ (Vise) s 

*thQ?rt^ ■^jl^ *rt^^ ^ ‘ji?'oic<i ^sii^ i '©i^ c^ 

'0|<1'3{,h <Pl4^'S(.<P f^<l'o|c<l C|P5 'Q f^^C.'i '*ll^l ^rNSirf <PW *^l<l<l'®(.<p <p|c^ 

C^ ’tt^ (Belt Guard) 8 

c^ ’Hw ^<iRc<p wf I 

^ (Blade) 8 

CSIvs ^?;*t i£)'^^ ^thQTTt^ ^l<l»-^ (il<P»lM ^v?*f C^t^ 'QTTl^sf’PTt^ ^f&l 

I 'ol'iji'iJ <I»|15|<I ^|c«t (.Sivsc*^ <P(.<1 I 

csi^im^ (Crank disk mechanism) 8 

I£|'6t I ^ I '£\ CSj^t^fCSj^ 

Call'sw-fl ’tf^ c?C5i^ ^ <#®ho ^ I 

Ph-h3>i (Coolant system) 8 

i£l^ ^sijI'^J %t^, (.vtePi'oiR 1^^ icetcei^l ■^ai'iiCil ’■rf^ I (31^ <p|4^<l«^l 

<$®|j|^ >l<l<l<ll^ <|j<|<^^ ^ I ifl'ST (31^ <M4’<l«t4 ^ f&’f 

ibr.o GTS (Power Hack-saw Blade) 8 

GI^I^ 1^^, C«Tf-'0|j|®l?l t^®f PCc«1<l I ^if^ 

R<|t)W<l 9m ^ I R<ll>W<l C^ (i) ^ (c^) 

(va) £f^ (8) 's ((?) ^ Rwhi ^^5^ ^ I 

8o ^f^'^'Soot^.t^. C?^ ioool^.t^. ®tW, 1^.1^. i^'Js 
■'1^ '^•<t 1^.^. ‘‘1^ I nic'®<l ^?,'*I]T 8 i8 

^1^ 1^.1^. (?^tW 'b.'S 1^.1^. I CP^® P5^ lil'P?, C^ 'srt^’lP CP^'S 

cpf^ I ^ 2|<p|w<l "^rtP ‘llC'O’g ^?,'*f PtJc'I'Sl '2^ 

ftiwp pi3(,®l<l 'S^pfe^pscp CSft^ C<T^Tt «ntP» I 'i\ CP^ pjp^lwp ■^C'Tt CP, 

Cp^ «tC5f ^ Sfl^ ^ TTtP I ^PlP^t fpPW ^ Pt^ PT ’WT ■Wf??^/f^ 

<p|'5c.'s ■pp RFfS PJtP-‘P’ CP^ i^lP?, PPP *n^ P»|l5c's CPf^ fpf^ cp^ PIPE'S PP I 




































































WIdwh 'o|Pl«?l CfTflllT "^iPlT- 


CSICVto^l 

csi(.'i5<i IS.Rf.^sfR 

4l<'<l« 

'b-8 t^.1^. 

8-'jj IS.Rt.'srR 

*ll'§ (^Jl'^f^Ril|S|,'«W, PS«1 ^^jlf^r) 


v-io IS.Rf.'srR 

■*t^ 'S '©:j^ 'ql'5 (I^ei, PSei, '0||t|5|»1 R'OjlR) 


iii-i8 1S.R|.^ 

’livsell vs«T ftPft (’TR’I, IS®<| ^'©JlfS) 


ib-.s *tt'6?rm^-‘5r 

i<l^?^'oi^jhj i£)^^3ifS<q>'»|(.<i <p|'i5c'o ’Ths^ <ij<i^vs ^ I 

c^, wtm, biRJH, w 

'srt’OTSf I c^ '0||<p|(.i]il ’tT'Q^lN '5J1^-‘^’ 1^.t^. ’tW <ljl^ ^ t^.1^. 

< 1 T^ ‘^‘I'Gc's <13<I^'® ' 0 |i<PiW'Sl ’tNSTTl^ '5J1^-‘^’ 800 f^. 1 ^. '^Tt^ 

? 1 ? ?t 800 R 1 ^. ’tt <m Csf&H ^^51^ ^ I 

iV.(?’ ’It'SllM ^1^ '^Rl's ‘^RT C^CSf ’»|\o^'o| s 


i. C5J^ l>M*il< ^ «^|4<I« csfr^ (31^ ^ 'il'IJHj Pl'o|5|J1si^:^< 'i|<l<(H 
'Ollc?, lil RR)'o RC?I C5lf^(.*i<l <P<K.^ ^t<1 I 

'Q^ C5rf*t^=^ <P(.5l«1 '>iI^<P'»i(,<i ^ ^itN^ 

I 

'5. C^I'^N <PCB4l«i Ri'»lw<i I^iiai®f •^lS<P'»lc<i ^c.<i I 'oi'sjlf^ filtiilc’t ogi^ '^'®l<i*il 

«rn:^ I 


8. >|\©<p\s|5) ^rf^sf £jc?ll®r^?l ®r*HJ >|f^<P C^ f^<lll>*i ^MC'© ^C<I l ^ ^rsjTT CS)^ Rcii 

^ ^ '0||<p|w<l ^ Sfp§ I 

'>llS<P'»lc<l '>lI^<P'oi(,<l (Ti^ <P<1(,VS I 1 ^t# 5T «r9t^ 

C^t^ W'M f^c.<p cgiovs^i f^<p ^(.<1 I 

®t<i ‘^»|4^<sc‘^ 'ol^w ‘^i>'o|c<i 'oil^<p|c.'s I 'o)*ij’<llii <pi(.«t<] «t<i <p|^<i<g •io^ f^cii 
cii^ cs^ c^ I 


H. 

b-. 


'©Rc'^ ^^ <pl4<i«(.«p Jiall'st]h\»ic<i 'Oil's<pic'© ^ I c^ % ^ic®T^sfSt^ 

^rsni ^ (?rcsf ^ I 'oic*H<is (Stag'S c^ 1 

■^jfst w <p<ii<i ^Tsr?r cn^ (?R ■^5, 'ojf^ ■^'s^ <pR<i«<i ^•*1^ «Tt '>i\o<p 

«rNsc® I 


<|s|<l<l<g(.<P ^|St^ ^ <|<8<I '3^’^5'il ’'iSc's •^'s<P ^l<PC.'s 

^ I 


io. ^ C*N ^ C^ tlj|V|W '0|<|4(lw C^ (XlS^ m ^ f^ ^ CS^ 




















































i. “^th^ 

'^. ^l^-^1?i\ <plt<p <ic®i? 

o. ’ft'STiBr'5jT^-‘^’ <l»l'St'^? 

8. C^ ^ <)j<l^'© ^? 

(f-. Pif^U ■^tW'#? 

'Js. (^ CS^T*tf^ ^ <p|c.6t < 1 J<|^'S 

V. ^ 

t5. <Pi(.<P <^C®1? 

io. csjf^ '^^CO'SI '^tW 

i. ’ft'ST[t^ ^l<P-‘^’ Sjcili’lc'spii) <P<1 I 

'^. ’fT'QTTl^ C5jf*t^^ SfifH C®r*f I 

vS. ^[^-‘Tf’ CSjf»|c»i<| <pc5l«1 'Q C'*lfi5?,'QRl<l C®H I 

8. csi^ R^lix.'in (.•spwi R<)?i RwmI '^? 

(t. fw <i«io^ ■# ^pUrr? ^ 

■b. ^ <i«i(.^ I 

H. ’ft'STiBr ^rsRT Cgivs C5C5f ^TRI^ Fs»if5 •^'sRj '^sR®t I 

v. ’iT'QTrR I 

£». (R^R C^R <p|c®r csrf^ '^? 

io. •'SjI'® (£1^ <ij<i^R RJKn I 

«l*f8 

i. ^t^QTfR '5JR5-‘R’ Csrf*t^^ SfSfR R»l^ 'RR I 

RhSRlR ^I<I»-‘R'’ 'Plf^ttRR <P(.5l«1 'RtW RR I 

vD. RT'QRlR RJ1R»-‘R’ C5rf*t^RR R^fRT RR I 

8. Rt'QRiR ^|<p-‘r’ Csrf^t^RR C'RfDv'QRlR RtW R^f^ RR I 
RI^Jl fitRiR Rt'SRiR RJTR-‘R’ (3I^®R RIRRtR R^IrT RR I 
b. R^^RR RIr RRtR # RRIR? Rl^C®CR SHRlWI C^lR R^RXf ^ ^iRttR t®lf^tRRf R5R I 

R^QRlR RJtR rIr^ lilR CR^ iRRRtfR RTHTt RR I 

b-. Rt'SRiR RJIR rIr^ (£|R R^Rf i£|R^ ^srg^RltjtR RR | 

t». RhSRlR RJIR-RIr^ i£lR R^^RR RIr iflR?, RS^sCRR RtR RR^R # CRlRdR RJT^ RR I 
io. Rt^RtR RJtR-‘R’Csrf*t^RR Rf^ "^iRl^ StfSRIt R^ RR I 




















^<onr->j> 

GS |9 (Thread) 


^ laspiwiwK^iCTr <nR w, "iiPiw^t 

Rfllw 4® %F ^IFII <IW ^JtT, IPff ^ WTI Qt^ ^ ^ftjBRT WT 
*rtwi Mirtfl |%«ui cst^iiwi aiiwfl ^Sif ^Wlif'^1fl% ^pw 

W5I ^ IIJJM « "bI^ ii|3f *iWwi ’■PRf wPiPi (S|®^ilff^l 

4DBv4ft^*ni 

^ ^lwfiW=T^!jWtf dw 

<0 ^jtwlw Cfi 

ij) nOl^dv 

^ 916l *Jwtf ^^5wil< d* 

T) Wttcsw 
^ ^iPpPrcaiT 
lO ^idi3roi|9 

*) 

ui.'o dm qvii 























iiv!) 

(Pitch) 8 

^ 'oiC'*p<i Ji>il'a'!ilc®i (21^®^ (2ft^ 1^ ^•s)<i'®T 'oi^ui^ R**i^ 

<1C®1 I (2)(.\!9<i (fl<pfD R'*j_ ^C'o ^^i^qvoT (2 |cv9<i '0|^<}i^ R'*2_ ^1W 

f^, P = ^- (t1^’f^) 

sm ^fto C2|^®^ 

f^, P = _^ — - (C5i^ <»t^) 

Sim (2t^^ 

CSJ^ 9\5 fs^PlfvllJlW 2R5H ^ ^ I 1^.1^., i.'Kf 1^.1^. I 

^(^R)C'a 1^.f^.^ R.C'^W 2W*f I CWT-8 1^.f^.^, \r 1^.f^. 1^.f^.^ '^'ojiR I 

cstc®?r (Axis of Thread) 8 

^ %:?r «jf%^ sT^t®# i (Neutral 

Axis) ^ I 

vsliika^uh (Major Diameter) 8 

^ (stTO^ <iR,w5i <iji->iw C5j^ yjiiiiwiJiu ^ ^5ji^ vbiiiiwUiti ^smr <ii^w5i ^ 

?t®T I 

>iR*m valiikaiuN (Minor Diameter) 8 

^ '^'®T?rtw 5 t^'^ c^t^ ^i?ii(.»ii>i<i c^^oc^'^rpf 

^ 1csrst^ Vb|i||(.s|i3|t) ^ ’j^OVsN ^5f<Ts, 1^®! ^ ’TtSTlT 

I = csrsf^ ^ X ^ CSl^ I 

1^ Vb|?in>|i5|<i (Pitch Diameter) 8 

CSk^ ^ ^ sK^ ‘'Ik^ ’I'ol^l'sl^i ‘'tk^ "5^*11 ’tw <pl§ll^<p <1)I'»1(,<P 

^ ^ f^ ^ I (2k®^ ^|i3lJJ1l^y« ^ CSjiSj^ VbliiHiilJlti 0^ cst^^ ;£|^ 

(Flank) 8 13^ ipjT?:^ ^ 1 

^ (Root) 8 ’fW’Tlf^ Ij^ csk®^ (Flank)-ifl^^^ i 

w^*v (Crest) 0 C3F^ »<lc*i ^vsl i iPlT?^ f^(.<p (?r ■s^lw 

I^Pl'o 'ak^ C3^?t8T I 

’j'ol^i'sl (Depth of Thread) 8 (2k®?r ^ csk^ csk®^ i 

'a|JK*1»l (Thread Angle) 8 |PJT? 5 ^ "sf^U^ C^*k^ (2t^ WTvC’H 1 

(2t^ Wf?5^ (2k®^ Pi'O'Si^ 6 : 6:0 'boo C^®!^ 2fWT C^ I 

iJft.8 RR>:^ ji5j|'»|v^ g 

ifl'^f^ C^T% »ilu5'Sl ^ftTT’tlTf CT^ ^5PU •rf^' C^T^ <ij<i^h '^Rlt '?rt?I ifl Sc*»t(."lJ 2lc'©3*^ Gftf^ 
(2k^ 'flu's<1'sT C^®f, ’I'Sl'Sivol, ( 35 ?^ 'Q ^C 5 ? Wt^ 'Q 'oil^R) "STR lilRv'2^ 














































^^8 




^ ^ I ^ ^ (W?^ ^stTfhf 

<P's<P 'flu's if)'^?, ’jfhs I lil Rl^t^ "SlH (2l^5C^ ■^j|'»|vtt <21^ ■^^«T I 



I CTSR- 


(i) QIw-l avjl'ol'^' (British standard) (3^ s (2|^ cw- 

'>i5jh|\!s cst^ (British Standard Whitworth thread), B.S.W 

'^r) ^Fl^ c^ (British Standrad fine thread) B.S.F 

’t) ^[1^ ‘ilc»ilPic?i‘^ ■>i5j|’®|vs (2(^5 (British Association Standrad thread) B.A 

^) •>5jl'»|vs ( 2 t^ (British Standrad pipe thread) B.S.P 


(0 'ailwR-^H (American Standard) 8 

(2t^®^ ^ ^ CSl^ (Americal National standard 'V 

thread) ( 2 t^ ^ (?nH- 

^) ^^rmt^r (A.N.F) csi^- NF cst^ ^ i B.S.F 

i£l (2t\5 OjO^M) ^ I 

’^r) ^iwra<FH ^^rmt^r (A.N.C) csi^- ^rw’t N.c csi^ ^ i B.s.w csfw^ 

(2^5 <a<i^'o I 


(«) ^^huHih (International Standard) 8 ^ (21^®^ ^ 

C2|v5 I lil (2^5 RjjRlRt® <pc?l<P St^l^ I C<l»l*i- 
^) (21^ g i£l (2t^ 2t^ ^- 

i) ^ISRipl^vb (2tW UNC) 

^) ^®R«pI^v! 9 (2t^ (^v.wc’f UNF) 


CS|t'»H W 3 fo 


Hl>l 

C«M 

^5®Trr<f (b.s.w) 

TfSI^ <plc©r t£] CS|^^ 1 

<p|^*i (B.S.F) 

MW 'Q <?^h 151 <p|^ ^ 

^ 1 C5rf5^«rtf® 'Q <(J<14^151 1 

ii|(:>llPltil*H (2t^ (B.A) 

i/8 CS(^ 1 

Tra''stit% f^?, ^£^^ c^ 1 

(il!;*r ’llt’f (2tv5 (B.S.P) 

^tif^ ^ csf^^ 1 

'0||wR<pH «Pl^1 (A.N.F) 

®|IwR4H (41 (21® <i<K\< 1 

(2t^ (U.N.C) 

’Il'S'll oln(.<(51 fi5S<i, 'itf5 ‘41 (2|® 

1 

(2j® 

(.ii<p|Pj<pjh 'S ^ Wlc<p >41 

C2t®'^IW®1 

C2t® 

(.*11 (^k'i'S Pivti i»f ® ‘4 i<pI^ cal® ■•<llc.‘P 1 

•\\<^ (2j® 

13^ ■#! (jsfi^^ (?^Tri^ ^ «rk^ i 

(7® (2|® 1 

0\^<> (2t® 

2|c?^l'S(^5j <p|c©r ^ CSf^ I 




















































CSipHperj 




vs. 


8 . 

<?. 

'b. 

‘I. 

\r. 

h. 

10. 

11. 


iA. 

i'S. 


i. 

8 . 

(t. 

'b. 

\y. 

(9, 

io. 

ii. 




(21^ 

1^.1^. 'ofl^ <Plc<P <l(.®1? 

<l® 1 (.'s ^(.<||<l|^? 

<1*1 O'® 

C5J^ (2t^^ ’fitWl^ ^ C®T^ I 
*il<P®1 

'Q '^CS^ '^»lh 

C<1»h 2|<Plw<l C2|^®^ '^c&o® ■^? 



C2)(.^<i (,■*(• wi ‘pIw <ic.«i? 
Oleic'S ■# C^WITI? 


(21^ ^ ^ I 

f$f^ <181 (,\S ^5^ I 

(21^®^ Rf«n ^ C«T*f I 

RR>S| Ji5j|'!!j|^t% CSl'to’^I^C^'S ■^TfST C«H I 
(2t^®^C^ I 
^SPi^PlC^b (21^ f>1CJ5v| I 


C5j^^ (2t^ Jl*«lRj\s ^^3rQl% I 

M X :iA(t ^ ^ I 

'a|)l<pR (2t^^ ■'juqh^ CsT^ I 

wt^ c^ 'Q Stf^tfifW (21^®^ ’ft«#r©1^ ^ I 


i. 

<p|c<p <IC®1? 

VD. (£1^ f% C2|\5 ^ i£|^ Rf^'l Bf^'O I 

8. (2f^®^ RR>5| ^?5*l?r •TTsf c^ i£i'^?, i 

(t. 'BjI'sIvis (2l^'fe ^ C«T«f ■^TtH 'S C^«t? ^ I 

'b. BR>5| (2t^®^ <1J<1RIB<P C^53;^1^ ^ CsT«t I 

R. 'o||tV|B<1>H (2n?5^ ^ I 

\r. RB|$i«ij|‘*R|^ •nJjI'aIvs CSjc^sn'S ^^f*f§I'^TKIT ^ | 






























wt?r-'^o 

(Drilling) 

tiaRi?, C5j®r ^ <pnl i liaRi?, ls)®i t<^H c*tl®T (^«i 

fit*fif%^pn?r 11^ ■pt^t 1^ 

et<^c<q> '^sc?r 11^ xpiit'o (?r ctPr 

cs|3T ^ 11^?. RI«s| '^♦1^ RI«:| ^ (R.RM) 2t^?rt<t <p<i(.w ^ 

'^**1^ <P’Si(.'o R*'!} si^<nt<p ’sitw 'ailoa Rtp^i Rt<p •ihltvo | ^FPT 'qg 'oi5i •<?« *(1^ 

^®r Rf& 12|liq*«l« «rt^ ’sft*<j ^ 11si^?, (fra ^ra?r 

Ij^eqt^ irfSt tiNt'o filt^iet*) I 





Copynghl 0 2007 CuslomPartNel 

ffeif-^o.ig 2|l3p?JT 

C>lPlC*« R(^ eMJ 'Q ^ i 

csrf*i^^ 'aiHiw^ ^sn^K <p|«^i<i ’BrtPr^^'STi%r 

R»h?m ^ I w ’5#58 <iif^w<i 

%5rc^ '$«i*iisifi4' ^ i 


li&Pl«^CS|f^’S(*|tBI»|iT 



<to% 


'l) 0 %-Vo% 


(to7o 


gs'® 

W^K 

eo% 

Wrt 

v!>o%-8o% 


(to% 













































(Feed) 8 R'St*? (?r ’t%rf®f^i^^5f2j^ 

iH 1w wf ^ I 


l^Pl<s. ‘iRT ^RRT ^ ’lR*(H f^'» OT'QUT ^ ^*Rr I C*R^- 


^) I^®i RcS^i I 

8) sicm I 

(?) fl# ^ w’til^ I 


fis(.«l<l 1w = *n^’«tts? "STC*!! R'i5c<p 2if^ '&T^ -r ^ 2tf^ RPiciJ ^?,’«lTt I 

^*n^®t ‘Plc®(<l «t»i3 t'sl^ I^®1 WWl RjjPlR^S ^I(,<l I<p\!9 sitill’t *P5ll 


I^»i Rwti 

f^'!® (I^®1 Rc5<l 

'5 1^.1^. '^1^ I^tD 

o.o^(? C5t^^ o.o(^ 1^.1^. 

O 'Jj 1^.1^. 

o.o(? C«lt^ o.io f^.1^. 

'b C^ icj, t^.1^. 

o.io c?2ft^ o.itr 


o.iV C«ft^ o.vDb- f^.t^. 

1^.1^. nf.'^ '©c*)4' 

o.'0\y o.'b'S 1^.1^. 


fw 2|C?ll'Sfi C^ ^C«T, 1^ C<P‘SajJJ'0 w 'ol^^'ol ^ 

^5rp*w I tw ^ 'oi(.'i<p c^ ^ liiw’ coC5f (Tius i 

S^K-siMs i 

f^«1 s|f^ ^ Wlw <P<lN ^fSRI "STC^IJ 2}% Rf^uJ 8'^ f^.f^. 

£tWt <PW I I^(.®1<1 I^V9 I 


fw = ^JWJ l^w-g £ff^ Rise's 1^ x 2f% Rise's 

= 8 ^ 1 ^. 1 ^. X = o.ibr^'b'lJ = o.ibrH'f^.t^. I 
^^8 PiC'ffJ 1w o.ilr*^ t^.1^. I 

^o.o (Cutting Speed) 8 

<i<!i(,'o "^rt «rf^3R i 

I^C«1<1 W 'a|Fst£i>») Ij^cei^l 

Wf ^ I ^ (?f ^ aW^ ""t^ 'Q'i ^ ^ 

RwhI ^ ?T ^llHil'olW ^ w 

















































CVPlHpl 


I 'SJ^lIwun Rcwm C«l?lt*T «MC'« I ^Iwuw 

i£iif *if® RfitS ^r^'^rl?r,1^,<<r*r R4io*! piPh 


CT’R- 


CS = ^13(Bb/1Wi 

^OOO 

CS = 1^ /tw 

D = 

N = «it^ ^ ^rr>in I 


N = 


1000 xCS 
jcD 


'^0.8 lj^«t Qi*i fitCn Rli:i 8 



14) 

Dead 


«*i^(t lii^ fidJn fi(iq 'oi^HwiI ^c^l- 

^) ^ ^) '») c?^, 8) T^, <t) c^Prar/c?!^ wtt!pi»r, *) *1) ^ 

br)^ W) (?% io) ii)'W, i«) "fica^, i8) C®® PI^ I 

WfK CNPll*« 9^ I 

^Pr, ctPipt 1SPr 'si'UHi ^^a^tsPr a'tw ^ "alir i "atc^ ^Pr piPiprt wot I^iia 

^^*nOT*R fi,c»ic<q I ^pr^^*ltQI*N'8OTTl^5jaf*t- 
































i) (Counter Boring) 8 




sTt^ -q»|Si5|<si c-qlw-a »i»ic<!p|% '|^'e>si 

'Sf^ <p|Svh I 


Tooi Ftotartan 


Boring Head 


Boring Tool 


j Wbrkpiece 
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f5ai-^,o,«8 <p|Svi5i 4|f2;*«il 

(fll^ 'ai'ijhj C^P5?r ^FIT'^WBf1?r’t1^'^3^ 

*ip|w^|<l i£|?r aiwlefl ^ I 

^ Piftt, (Counter Sinking) 8 

R.(4<i elNw (.‘pIR^'sIw ej-JilR® ^?rl? csjH^t.'ai’ilwHiw ‘iplS^k 

I 



Warkpleoe 
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f^-’^o .8 8 1^11%?. elfaFSiT 

^W^fl8 ipjliJ (SJ5^^ iflt '«>I'I]H] ^lalKc*l<l t^.C'bti StHj |5|CiJ<) N 

W%s>^5«n?r 2|(.«|6t*t ^ I 


















«) "Hfr (Spot I^wms) I 



DMV2CN03I34 


o^jff, ^ ^ 'flflhlUH WV Plifl MLV 'Hft COPiT 4|LI||V^ 15ff I 

ilWBrt® ^^WHI CTft <flWW I 

«)^lftt( Boring)* 

'’JC^W ffeg?! ^Jl»F ^ ^IIOT ftjgfl ^ITW ^tsilw |wv ^WWJ CT CTPlRt 

'8|*I1M“H ♦<! ^ I 





















al^FSt 

R««iH «^«i1'b»i'^ I 

«lt»ll'8t^?l Rf5(i 1^ 1^^ ^ C^Cir^t^Wf^’SItW^1^*T RfB A\i\ c^fts 

'oiHlwHwii fijjw *jCHtBf^'i|1*f I 

<t) 63t4$Hl %^K (Center DrUling) 8 

>||<1C»U ^IcUl I^I*1tf'6 f^ « dl-^lD ftH 

I WW S»o1^^<ltW I 



fSaj-'^o.<ij liPi^ o^QhiI 













OT wPlw prtstw crw ^hI^ct w^rlfl 

’flW 'SM^M f|y ’ftPH’Vflrt CTOT CT^m 

^HT CT^rlfl I^PH A|UlVH ^ I 
(PMnwingFl t 

CTlft^yw I^CTfliflOTr ^Pilwrt*!^, Cfl^'a 

fiRPH«H '<MJ I 



1feii-^<»8filfi^«if3rar 

^WHi MiBiyB si*i1wl*w1, c>l1>iv^ «®ilSv 

'Sll^lM 'SiHIfl IWJ Hfll «flT «|ail*M ^ I 

H) Wh (ThpiiiiiiO < 1^ tnn im c^f ^flJm 

^1 

cs|w ^fUw UitPn ^ aiMlIW ^ I 

^oA 1^ 1^^ cw I 

^ ^^f^C^atlhrinBit)! ^ ^ ^Iw jfjfB ^ 

’53r I vH^I eulTpifi-ah, *uHviRiih (iW sflOTI '"uhti 'SRT ^6*BI "ft? ’Wtw tsi^ 

^ W (Slrai^t Shank or Tbper Shank Drill Bit) i 
•IW’IW tfl w I ^ A ■PFRf **I^ 

1^^*i I iSBir ^Mn ^1R6^ *11^*1 ^?IW ^ I 

(^ %« CfMfdfit^^Cnirae or Four fluted DriU Bit) t ^ <t#l4 l%>iw C¥lv 

I iljaw 'flJl*! |ft ^SlT^RT CTftl^ I 











(Qukk H«lix Drill Bit) t 'UMwPW'l, ^ « 

'6i*unj *nf 1ii*i -fflifl iMj ti^.4 c^Pifl I 

(«) wlPisi W (Hdiz Drill Bit) I f*l^, igtf, *IH •(RX <»(C9hW' 

tllllA^ (si*! 41^*1 flil vt I 

00 f!^ W (Deep Hole DriU Bit) 11^4 f^ wKi i 

00 lll^ (Crank Shaft Drill Bit) tip w 

(^ ^(on (Oil Hole Drill Bit) t ^ICH Rh 44l« 'eium 

^1*1 Rt ^ I 

Ot) (Stab Drill Bit) t citd^fifPK cuPR, Itinil* ffw « ^ (?iw ISPr^ 



fBiq-^o>: «|4l« 



































(B adial Drilluie Mac h^) t 

^«|D «|M 9 ^ VI4*II1| witH^lfll 1Sfc<l ♦flW >*MI MlfiflW «fm^' I ^ 

Olftw ^ ’WJlf ^Ww "fly I 4 ctPIH CTft Hl'Hl^H W ’’IW ^ I 

Eiifti wflwfl 'Jtfl 14 chI^iwi 4l4w^ilym vlwl ^ln 

4^ W C#H HjM i^;rW|&4 «llM&ll ^ I CflftKl*! APllCilPiCH ft*! Ww *]W^ 41|<|3 h|V|C^ 
"ft® 411 I 



1i4-4,o.>os fliPR 

olfleM ^iPK of!f^ CT wK «ttt»IUi *lnil«t4l? UPf ^ i 
%*ii CT fttw 4 >iigfii I wfl^siw rj|is"i 0^ 

"••B ®(fl ^W 5 fl tolwl W wlwl UliPlIfl *ll*llwl I ^ WflWH W*l WWfl, 

I 4^vHi^4 ahwA «pw 4fl1 

I ^ >I|C*H « ^llPlW, dli^Rh CTPB TJB’ftvlIitH ^IW 41 I 4 flPlW 

^ W <irtH B*i®i wi <to *1^ I '4irtii "I'll iiM 4^ 4wft& *iii*ni 

^ ^Ci 4^ %d}| 4W flrtinH fip^ Ml4|oa ^ | 










2t»f 8 

i. <I=1C'S ^ ? 

'S. ? 

8. tW "^ ? 

<?. ? 

'5j. xplS^I-g wr ? 

H. ? 



i. wR><<l«1 ^®T C5if»f^5|^ I 

'^. C^lwH f^®1 <IJ<IRk I 

'S. W^V '^l'^ C^ I 

8. S)<l»l5l I^Plv ^fsj c^ I 

<IHl^«14 «t*| 8 

i. W^° <1 SIC'S # C^WlTf ? W^° Stwt’fwif I 

C^lwH C5jf»t^ 'Q I 

'!). I^Plv, C5(f»jc*H<| (? ('%^)1^ I 

8. •qeic's ^ C^l^ ? RI«5| *J1^^FU 2 |c<iN3 ^I<MW C'HT'Q i 

<?. Iw # R^fcii-a ? RR)»j 'srn:’t? 1^ RcU’si i 

















(Drill Bits) 


HS^sj^I^HSS 'ai’PwPi ISIS'S '^l5‘c*i^ptC'5^^ 
1^ 1^ ^ 1^*1® pv(.*l«l ^ ^ ^ '^1^ pw(.*in ^5^ I 

fl»^ ^ 1^1® Pt(.*w <1 fit's flH (3ftk I ^®r ^ 

l^^l'*l*l“l 'ail^lUW li*! R'Bti'Pr \*1J 4>llWHl ^fl^'^kWiefH V|fBt?| <<||t,4H I <fl 
1^»|W Pi>t*i« ^®1t flit's li“»ilc«ni Pvt«m 'oCTfe^tiRI »iNjc») ^C5f 
I 



tsar-^i.iol^^ 



^iA 1^ * 

2) Taper Shank 

1)Tang 


13) Web 


5) Helix or Rake 
e 


6) Margin 


a) F iiIar 


12) Axis 
11) Shank 


9) Overall Length 




10)Land 


(flwflj ^*r f^tUn ^it- 


14) 

Dead 

Centre 


i. ■-iTk^ (Shank) 

imcrang) 

«. |f5 (Flute) 

8. vlfsM (Margin) 

<t. ^ ^ ^nflK (Lip or Cutting Edge) 

'b, CB® (Dead Center) 

«). «c?R (Web) 

br. HftncR (Body Clearance) 































i) (Shank) 8 

1^ ^ csrf^ fH'»c«i 'ail'5<p|c*il'a Wf I 1^ *UT?:^ 

si<piw<] I (TTSJ^- 

(?W *lTt?ll5Tt®T ■*lTt?^ (Straight or Parallel Shank) 8 ^sr^lfs, ^ 

c’TH ^ I c^ 'oii<i>iw<i ^ (i^i ’tw) ■“tir?:^ i 

C5*ll5r (Taper Shank) 8 ^ 's^ c«t1®rW^ w i vs 1^.1^. 

'^tpt l^®i i 

0 "BlK (Tang) 8 

c&^ti?r '"txt?.^ 1^ c&^'nt^RT c*tw '<iiR<p'5i 'Sft?r^ 11£|^ ^^*t?r 'TN 

I ^sT Rc5^ ■J1C<Pc'i5'Si "sitiR ofst^ PH'SJC'lii (?r*ftW ^ (7P«ft^=T WS 

^ I R& Rw ^ ^5c?r ^rft^ ^rf ^ ^ 'SPW ■^‘tw i 

•*pR) <ijR>ww FH*®®! f^<p^ ■>il^lc<ij I^®! R^c<p c^ ^Khj <pw i 

«) (Flute) 8 

lil'St %f Rc^ wlt>\blwl «lt^^ I 

^®T Rc& ^ 11^ 1^1? ’I'ol^i'oi ^TSfH ^ 11^ c*^ ■*iTf?;^ 

R^ -^jxs^ ^sfsjTfg '5P® 9|tt^ '^5^ ’t'iR'st <p><(.'s «t1^^ £t*lwf <11 vac's i ^c'Sn 

sRit? <pFs's 

'Oll-^C'S >n^|<jvs| ellv® I 1^ wr (?I ^‘!(t ’ft'STft ^ C^fQ-^eTf -^^SJl. 

❖ 1^ "^tR” >iiw ’Rw v>i^i?ivsi I 

♦♦♦ ^ «q»f^vs ■^Rs'o I 

♦♦♦ ^ «pI^'o '«twRi^^ %g^ "Sit*)! ^ c<^ I 

♦♦♦ ■'ttR ^iRv <p"^lS’®c<p ^[Rv, vii'sf vii'^ '^RR.'s 15^1 c»i 5,1 CVS >fi^i^ <pc<i I 

8) 'srlR^ (Margin) 8 

w "STtf^ «Rt's, 1^ RR? (?r "^1^^ 

c^ ^5 rRR ^ wr ^ ^ ^ R»iiiw^ ^ ^ (?i«Trr ^ ^ ^ "srif#? i 

%f RR^ (?f ^ ^sU^ ^ ^ wf ^ I vilRfw< ^ ^131^ (Land) i ^rlf#3 
i.(f- R.R. vs R.R. ’Iw Rc?j ^lc<p I iillef'i ^®TRR^’^^cH<i ^1^ 

?wtI 

<t) "^iRl (Cutting Edge) 8 

Rq <p<ih 1^1®! R& CT 'sIt^ ^v*f *il^c<p epic's vs|c<p 1^1 ®i RR^ ^|R° v^iw <i®il i stRR 

1^ ^ iivsf ?tR^ ^ I vilTiSt^ RRj wn I %f RR:^ 

vahRc'P ’'^illC'Hl <ic®l ^tR° v^lW 'Q 'o|^'Sh^'oic<l vsHRc^p ^R1^ ^’lc<ll^ <PCi] t^R <P<ll 


















































4i) OTV (Dead Center) (Drill Pbint) t 

ttPlwwits ttiUiw (awifl "^r*! ^ ^ I ^?iK ‘fliii 4ttOT 

(55 CT^Sl5^*ft^ I ^IPT '*ll& *res^^ CT^SRr ^prs *I^5»IW Rutw <flit»Rr 

t!|^Ii> R[ift l&rtr ^ICT iw^PRT R*ittr lilt OT® H R^jtfl cifllw'a RdJ^ c^»itf 

o IStfir *1^ 4,«i ^Itw I 

^) 501^ (Web) t IS^i RcBfl #1* Rci ^(W<ltPT w PlPi1Sr«l*i Hlw i 

HHw abw^'^i <115^ 

55^ Ii»i Rfliw’'ll^l^ I C*IW 555^ Hilxiwi Rw tfr»iH CTfUt^ I 

V) ^|UI*I (Body Ctearance) s 

^1^i!5?f ^ji»r ^S5^ «i¥Rr5tc*Rf ^ 

I ^ 13mImi*i ^Hic“t 1^11 Rdifl siiflwwfl ♦iic'i (vy^i »inw*i ilcti 
^ I ^>1 I 

^,0 %f1^Cj1^l^l- 
f^>i Rdte 'a^lm * 

Io"i R^w 'ffliTi^iill t^Rw Rwi® ^at ^ i otr- 

>)lFl1l»1%*r W (Flat DriU Bit) t 

'*(t«i'»ni tS*i RiJefl itWA I ^RR t wnr fiiftor i 



tSar-^i.* I »j(G I^ Rfe 

^ Hill# (Twist Drill Bit) « «i# «W5 ^ fl#5 fi^lfilm"*! mifr^iwi Rt 

SWI5I ll^ ^ jfU ^fSIwl mw I 'SI^ 'aiHsR^ mRi ^1 ^ I ^■T Rbw ®J*)h’0 

5l*l ^\ ^ I OT*R- 






> 'UR'^ 1i^*i 1^ (Strai^t Shank Drill Bit) 



> li^ Ri* (Toper Shank Drill Bit) 



^ ^clfVt (Tlnee or Four Ruled Dd]l Bit) 



1&ili-^,t» t fiffW ^*1 filit 

^ ^(^%^(QnickEdu]>ri]lBit) 
o. (It (Slew Helix Dfill Bit) 

4. 1%*t 0Q>r^^ (Deep Hole Elrill Bit) 

«. iRli^^1li1^1^WCCiai±StiaftD^ 

«>, «G|^ (4l*l li^ Rfll (Oil Hole Drill Bit) 

^iR 1^1^ (Stub Drill Bit) 

V. (Step Drill Bit) 









ivoo 

Rcwi '5Jt*f 'Ol^'^lw O 

1^ R'Sw 'srft^ 2i^M '0|^'»llw I>l<l'a|c’t "^nTT I (?I^- 

i) ^ 8 

%f CSJ^ ’l'9iR)t'0 f^PlI^IW sm^ ^ ^ I fijPlfv|l3N ^ 

o.'^(? \ro <ijH ^(.il I iilci<l Sl&Pivs 

0 .^(? io t^.f^., 2f% =o.otf I 

io 1^.1^. 2tf^ *rft^ = o.(j- t^.l^f. I 

o.oi f^.t^. I 

^ ^t 51^ <nR«r Qi®i 1^ 8 

A w Z ^ ^ 2W*t ^ ^ I A ^ 

^ oA'08 ^ ^ (t.h8 1^.R Z ^ "STH 0.8ivs ^ ^ io.8S» 

1^.1^. I 

o) '^l^er ^Sf 8 

i csit^vo I 

"STR 0.iv!)(^ o.'S8(? 1^.1^. '^, i "^iC^ -'IC^^IM) WW? ‘il'^s, 'il'5 "SfH o.-^^ 

I 

8) «f|T??1 (Fraction) 8 

— ^ «?tT??^ ^?,«tTt m\ 'srt’f Wf ^ I (THFT- 

<b8 

—, —, —, i —, ^^^1 

^S V 8 i'b 

'^i.8 'STit’^^f’t^Rr RR>j^ (.■*fw) 1^®r RwJ^i 's 1^^®f 8 

^|jU^ 8 

Rc' 5'51 liicsrcsi^i ^ 11^ RciG^i lii^ 'oiw^i (?r 

^ ^ ^ i ^*rt?«f c^^t cts.® ?Nt ^ i wr 

c^®r iiv® ((ti!>o ^ I ifit:5fC5i^ i ^5)<t«. 

‘il'CSf'T I R1«5| <I«C'»W "^tw ^FU lil? C^CU 

RRjjj '5^ I R(.jsj<i s?,c<^» <p<il Rc®il- 




































lil^SfeT 

R5®1, <^1-^ '0(lil<(*i, '0|ji«1W'!5 'S •i»('0|j|siCi|V!9 ‘P|p5??r 

iib- 

cgT®, Rw®i, iet?5 '0|jh^( '« (.RliiR'S ca('5N 

iib- 

Ri^Gjci^vs R5®i, 'oijh?i RiJei 

-ivl)(^ 

(.Ji5'^*it«i'>i t^®f 

i8o 

(.rI?iKi^ '•'pI'^ '®il?i<i*i, •^®i (.<1^®! 

i(?o 

11lPi5<P, 

^sriw^T 

Vo -ioo 


^bo 


<p|f5?, liiceffl 1^ ^?p*f '^rf 'Stt^^v <po<i w 

c^«| Ut^ <p<|| 9|i(,<p '0|c<P 1^1 (.Sf®! <l®ll I *^1^ (.'KW C^®f^ Rl^fl <I<P»I I 


'QTir^RpT viiliJlR^iH 

Q»?ilw^ <iitst®i 

P5®1, 

-i(t 

■»(^ f?iJcr| 

\r -iA 

3Pf, (3t®, 

iCl -i(t 

?llf>i3«p, 

^(t -^o 


1^*1 8 

I^cjj <p|(.<j|®fWf^ i^«i Bc.*i <ij<i^l<i «r*ij Rojj I^i«i Rc^<i 'Q'fT^^ C^lTf 

wf- 

i) (?f ^®T ■*lTt?;^, %ts OTMt «rR^ C^ 'olhIc'O'Si 

'oiFoR'Q’ ?ii(.^ ^ I 
^) CT l^®i RciSn 4fc5 t<)>H <p|'5®i ^lc<p ^ I 

vs) (71 %r ^ %7i^ ^5 r:^ ^ 

Rw ^rsTK ’iR'o I 

8) CT I^®i RciSn iflcsr®! ^'»ii R(.<p ^rsrp 'STir^^Rtw^ *ri^ 'oik^ i 

<t) (TT ^ ^isf C^«fr« ^ (7^ I 

'to) (TT^RtS^ a(lf«R ' 0 (|VJ|^ f^' 5 ^ I 

h) (tt I^«i RciiJ^i cs^ (7p^ 'srW'sltt^ i 

Ir) (TT ^ Wfsf’H ^ '0|^'>llc<l I 































































%T RciG^] "sR^ <i«ic'® C^HI^ ? 

«. '8 (?pt^ ^®T ■# ? 

8. C^ %T # ^s1^®f "^ ? 

(t. '5Tt*R?®t ■^R®f RcU-g ii|^3f«T 1^ ? 

'IJ. C^fsi^ 1^ Rc5<l '>1W|W) "SR^ t^.t^. ? 

*1. '^R'sst 1^*1 -^wlco lil^ "STf^ <P's 1^.1^. ? 
\f. <p|Sn5h Pif^?, <p|c<p <R.®1 ? 

< 5 . ? 

io. ^ ^ ^ ^ ^ ? 


O 

o 


i. 


%f ^ ^ I 


I 


'S. ^®T ^ I 

8. "SIT^ 'oi^JlIw ^®T Rci3<l (2?lRR'»l’t I 

(t. 5fl^ ®fiR *1^ ‘ilT:5fC5!i^ 

'5j. Rl^n ®t^ Slwletj &?llw»1 ‘iltsrc'lil I 

H. fisPlv, (.»|Rc*H< 1 Sf^fH ^hSt ^^.C'spC^ I 

v. 1^ ^ ^ I 


fifths 

i. fsapR; 'Q <ij<5«^ln w I 

^ f%c5^ (2|f^tf^^ ^ I 

'S. RI^Jl s|<>|$| Ijyei Ru5<] <1J<1^|51 I 

























o(PN(*rwilEPR-5 500 

wm-nfK 

1?JlPlK (Ttaping) 

^jfW *(N^ nwH ^tfSt ^ Sfirt t'lMoNi ‘ftoBT ^-<3tv ^ %tt 

(Intenial Thread)*KS%W ^ I iJiK ^ “S!^ ^ 

•fiw, ^ ■’lOT 1?nPn I ^ o^fi-^pn ftpfk iflwia ^<(w 

Wlii>il*i ^wn 1&if^ ^tS 1^ ^ I top^ ^^SRRl*r c^wii 

wmlricH 3iinH ikioicijBiH^ i erow »iwot1sm ^ “Uiww •^s^iw 

'8(jtfta '6M*Kl 'SftCT ^ OUl^PlPH fifihf *1W onw 'B(1W ’!|J31 w ISMw aiMi ^iw 
I m,4 'iirt Rrtti T^Jcn >iQw1lK PtoB ^ I isnP^ iSiMt ^JT*t 

OWR <0^ flCTlOH ^ I 



t Rftjj 00pBf1JiT*f iSRKl!n*r 0N* 


Ufft- 

> fflflPi'a o 0^160^0 ^IKI 

> 

> I 

> ^liNrt i*Br^rt I 

> I 

> ^ boRtW I 

IJilPn »OT 'il0j(fl -wil HidJfl ^^t0-!l*i a|v 

UltP^ ^ WHfl 0|ulirtll'»l I 

^jIPK< 01“'0^*11 M tfjrawI ^lw 

toa*lt*«*l ^ n9w“M (Lnfadjcation) 0*ll 0.y 1 iJilPit iflfl »nT i®>r 4a1c*l0 fltH %Cfl^ 






















> 'S ^R:*)J ^<=1 Ci^ I 

> (2|^^?SC5 I 

^ ( 2 l^ '^rf&t I 

> f&’t C^ 'oihc^ I 

^ iSif^ <ph'si»»i'sl (,<icvs ^it?r I 

ujIR's, <^1 t's(.»m 'olPi^l 8 






<Pl'»t5 (’^ ■*t^) 



'0K.?|S1 

"*1^ p5ei 







Rl«s| -^jIwIv^^K 8 

sfij (?r«ft 1^iJ/i'^iw-s) 'Sjt’f 

Rct> (?raTit R(.«il- 

i) 'o(lc>(9<p|*i (American National Course-ANC) ^5^xlwt\5'6jT^ i 

^) 'ailc»iR<ph ^^Tt*W®T "^pI^ (American National Fine-ANF) i 

vs) C^ (Unified National Course-UNC) i 

8) (Unified National Fine-UNF) i 

(t) ■>iJj|'»|vi9 (British Standard Whitworth-BSW) i 

'b) ■^jl’alvfl ■?p 1^ (British Standard Fine -BSF) i 

V) C5j^ ■>i5j|'»|v» (Metric Standard-MS) i 

^^.'8 Tap Drill Size) 8 

^ I <ii ^ ^ %f wr ^ i ^ w 

'^ilRt'spsi ^®T <P'SiC'o ^®T '>ilR«r I (?l, ^ 

’I'Slilvsh "snar H(t% br-br-% ^sf&t ^ I <p|(.'St^ 1^ -^Ret CStt;®^ ^ 

V!s|?llt>l'5|<l ^ I WoM ’©■^<2^'^itw Jivo<p\o|<) Tf|t9f ^ 

^^5^ ^ I 'Sjt’f ^ ^ 'Sjt’r ^5ite ^ ^FsR'®> "Srf’f 

c^ ^ I 'SjT’l 1^ ^ (2|i:®^’tilwr ^ wf 

fl>®il ^l(.<p I "srl^ ^'Oii R(.<p<i ’I'ol^i'si^i 'srf^ Rciil’t <p<ic®i 

^iT©?rt 'srf^’t^r i^®i 1^ tror "sit*)! f^ <mc'© i 



















































Tap Drill Size 


Hole drilled to correct tap 
drill size 

- Leave proper amount of 
material for tap to cut 
thread (75%) 

TDS = D- — 

N 

Find tap drill size for a 
7/8 in. -9NC tap 

DS = /-i 
8 9 

= .875-.1 11 =.764 in. 



TDS = tap drill size 
D = major diameter of tap 
N = number of threads per inch 


^^8 I5j|*i *\\\m PKmi * 

1 2806 

ijjll Ij^* 1 ^C»I, ’Iwl’il? I ft*^*1111*1 4»k«M 

ioo% ^ GSl® twin ^ ^ I C8l®?f cai=^ ^ W?lft 

>lta||*u ^''MKGSl®^^^'*1^^ V*!^*1*3 ^ICBM c^»l1?r 

■siT I «ii^ w*it*iM'^tw?r Rcm R4»i i 


^1cwi C^ESf, 

1 13 

T.P.I T.P.I 

XD.S = D - P ( q( l wQ4H HihH l * ! CS|®) 

T.D.S = D - P CSt®) 




T.D.S = D - 1.13 P B.S.W, B.S.F) 


XD.S = D - CiW, P = 
T.P.I 


1 

T.P.I 


) 


T.D.S 

D = cscB^ 4iR,wsi ^ ‘Siid«Rr 
P = cs|ro?fftF 























iO'Ji C5rf>*t5^ 

T.P.I = (2t^ (Thread Per Inch) 

iia®i 6 t*ij <p<il I '^^- 

Tap drill bit size table: 

Imperial Tap & drill bit size table Metric Tap & drill bit size table 


Tap 

Fractional 
Drill Bit 

Number 
Drill Bit 

Letter 

Drill 

Bit 

0-80 

3/64 

- 

- 

1-64 

- 

53 

- 

2-56 

- 

50 

- 

3-48 

- 

47 

- 

4-40 

3/32 

43 

- 

5-40 

- 

38 

- 

6-32 

7/64 

36 

- 

8-32 

- 

29 

- 

10-24 

5/32 

25 

- 

10-32 

5/32 

21 

- 

12-24 

11/64 

16 

- 

1/4-20 

13/64 

7 

- 

1/4-28 

7/32 

3 

- 

5/16-18 

17/64 

- 

F 

5/16-24 

- 

- 

I 

3/8-16 

5/16 

- 

- 

3/8-24 

21/64 

- 

Q 

7/16-14 

23/64 

- 

u 

7/16-20 

25/64 

- 

- 

1/2-13 

27/64 

- 

- 

1/2-20 

29/64 

- 

- 

9/16-12 

31/64 

- 

- 

9/16-18 

33/64 

- 

- 

5/8-11 

17/32 

- 

- 

5/8-18 

37/64 

- 

- 

3/4-10 

21/32 

- 

- 

3/4-16 

11/16 

- 

- 

Drill sizes are for 75% depth of thread. 


Tap 

Metric Drill 

Imperial 

Drill 

3 mm X 0.5 

2.5 mm 

- 

4 mm X 0.7 

3.4 mm 

- 

5 mm X 0.8 

4.3 mm 

- 

6 mm X 1.0 

5.2 mm 

- 

7 mm X 1.0 

6.1 mm 

15/64 

8 mmx 
1.25 

6.9 mm 

17/64 

8 mm X 1.0 

7.1 mm 

- 

10 mmx 
1.5 

8.7 mm 

- 

10 mmx 
1.25 

8.8 mm 

11/32 

10 mmx 
1.0 

9.1 mm 

- 

12 mmx 
1.75 

10.5 mm 

- 

12 mm X 
1.5 

10.7 mm 

27/64 

14 mm X 
2.0 

12.2 mm 

- 

14 mm X 
1.5 

12.7 mm 

1/2 

16 mm X 
2.0 

14.2 mm 

35/64 

16 mm X 
1.5 

14.7 mm 

- 

Drill sizes are for 75% depth of thread. 




































































MODEL ENGINEER THREADS 
(BA + ME + BSB) 

DIA 

BA (47.1/2'^) 


DIA 

ME (55°) 


BSB (55“) 

Siz^ 

Dia 

Pitch 

TPI 

DriU 


Sizes 

TPI 

DriU 


TPI 

DriU 

0 

6.0 

1.0 

25.4 

5.1 


1/8’’ 

40 

2.55 




1 

5.3 

0.9 

28.2 

4.5 


5/32” 

32 

3.2 




2 

4.7 

0.81 

31.4 

4.0 


5/32” 

40 

3.3 




3 

4.1 

0.73 

34.8 

3.4 


3/16” 

32 

4.0 




4 

3.6 

0.66 

38.5 

3.0 


3/16” 

40 

4.0 




5 

3.2 

0.59 

43.0 

2.65 


7/32” 

32 





6 

2.8 

0.53 

47.9 

2.3 


7/32” 

40 

4.8 




7 

2.5 

0.48 

52.9 

2.05 


1/4” 

32 

5.5 


26 

5.3 

8 

2.2 

0.43 

59.1 

1.8 


1/4” 

40 

5.5 




9 

1.9 

0.39 

65.1 

1.55 


9/32” 

32 

6.1 


26 

6.1 

10 

1.7 

0.35 

72.6 

1.4 


9/32” 

40 





11 

1.5 

0.31 

81.9 

1.2 


5/16” 

32 

7.0 


26 

5.8 

12 

1.3 

0.28 

90.9 

1.05 


5/16” 

40 

7.3 




13 

1.2 

0.25 

102.0 

0.98 


3/8” 

32 

8.6 


26 

8.4 

14 

1.0 

0.23 

109.9 

0.80 


3/8” 

40 

8.9 




15 

0.9 

0.21 

120.5 

0.70 


7/16” 

32 

10.3 


26 

10 

16 

0.79 

0.19 

133.3 

0.60 


7/16” 

40 

10.5 










1/2” 

32 

11.9 


26 

11.5 







9/16” 




26 

13.1 







5/8” 




26 

14.7 







3/4” 




26 

17.8 


BRITISH STD 
CYCLE (CEI) 

BSCy (60°) 

Ste 

TPI 

DriU 

1/8” 

1 40 1 2.65 

5/32” 

1 32 1 3.3 

3/16” 

1 32 1 4.1 

1/4” 

26 

5.6 

5/16” 

1 26 1 7.2 

1 3/8” 

26 

8.7 

7/16” 

26 

10.3 

1/2” 

1 26 1 11.9 

9/16” 

20 

13.1 

1 9/16” 

1 26 1 13.5 

! 5/8” 

20 

14.5 

j 5/8” 

1 26 1 15.0 

3/4” 

20 

17.8 

3/4” 

26 

18.2 


AMERICAN NATIONAL FORM THREADS (60° angle) 

DIA. 

LfNC UNF NPT&NPS LfNS 1 

DIA UNC 

UNF 

Sizes 

TPI 

Drill 

TPI 

Drill 

TPI 

Drill 

TPI 

DriU 

Size No 

TPI 

Drill 

TPI 

Drill 

1/16” 


27 

6.3 64 

1.2 

0 

80 1.25 

3/32” 







48 

1.85 

1 

64 

1.55 

72 

1.55 

1/8” 


27 

8.7 40 

2.6 

2 56 1.85 

64 1.9 

5/32” 



32&40 

3.2 & 3.3 

3 48 2.1 

56 2.15 

3/16” 







32&40 

4.0 & 4.0 

4 

40 

2.35 

48 

2.4 

7/32” 







24&32 

4.5 & 4.8 

5 

40 

2.65 

44 

2.7 

1/4” 

20 5.1 28 

5.5 18 

11.1 24&32 

5.30 & 5.6 

6 32 2.85 

40 2.95 

5/16” 

18 

6.6 

24 

6.9 



20&32 

6.7 & 7.2 

8 

32 

3.5 

36 

3.5 

3/8” 

16 

8.0 

24 

8.5 

18 

14.5 

20 

8.30 

10 

24 

3.9 

32 

4.1 

7/16” 

14 9.4 20 

9.9 

24 

10.0 

12 24 4.5 

28 4.70 





































































































































































































































































































































































































































































i'Sb' C5rf*H^ 


AMERICAN NATIONAL FORM THREADS (60 “ angle) 

DIA. 

UNC 

UNF 

NPT & NFS 

UNS 

DIA 

UNC 

UNF 

Sizes 

TPI 

DriU 

TPI 

DriU 

TPI 

Drill 

TPI 

DriU 

Size No 

TPI 

DriU 

TPI 

Drill 

1/2” 

13 

10.8 

20 

11.5 

14 

18.0 

12&24 

10.5 & 11.5 






9/16” 

12 

12.2 

18 

12.9 










00 

11 

13.5 

18 

14.5 



12 

13.9 






11/16” 







11 & 16 

15.0 & 15.9 






3/4” 

10 

16.5 

16 

17.5 

14 

23.25 

12 

16.7 






7/8” 

9 

19.5 

14 

20.4 



12 

20.2 






1” 

8 

22.25 

12 

23.25 

11.5 

29.0 

14 

23.5 






1.1/8” 

7 

25.0 

12 

26.5 










1.1/4” 

7 

28.0 

12 

29.5 

11.5 

38.0 








1.3/8” 

6 

30.75 

12 

32.75 










1.1/2” 

6 

34.0 

12 

36.0 










1.3/4” 

5 

39.5 













METRIC FORM THREADS 
(60“ angle) 

MM 

Coarse 

Fine-special 

Sizes 

Pilch 

Drill 

Pitch 

DriU 

20 

2.5 

17.5 

1,1.5 

19.0,18.5 

22 

2.5 

19.5 

1.5,2 

20.5, 20.0 

24 

3 

21.0 

1.5,2 

22.5, 22.0 

25 



1.5,2 

23.5, 23.0 

27 

3 

24.0 

2 

25.0 

30 

3.5 

26.5 

1.5,2 

28.5, 28.0 

32 

3.5 

30.5 

1.5 

30.5 

33 

3.5 

29.5 

1.5,2 

31.5,31.0 

36 

4 

32.0 

1.5 

34.5 

39 

4 

35.0 

1.5 

37.5 

40 



1.5 

38.5 

42 

4.5 

37.5 

1.5 

40.5 

45 

4.5 

40.5 

1.5 

43.5 

48 

5 

43.0 

1.5 

46.5 


METRIC FORM THREADS (60 “ angle) 

MM 

Coarse 

Fine-special 

Sizes 

Piteh 

Drill 

Pilch 

DriU 

0.8 

.19 

0.6 

(=16BA) 

0.6 

0.9 

1 -21 

0.7 

(=15BA) 

0.7 

1 

.25 

0.8 

(=14BA) 

0.8 

1.2 

.25 

1.0 



1.3 

.28 1.05 (=12BA) 1.05 

1.4 

.3 

1.1 



1.5 

.3 

1.2 

(=11BA) 

1.2 

1.6 

.35 

1.25 



1.7 

.35 

1.35 

(=10BA) 

1.4 

1.8 

.35 

1.45 



1.9 

.39 1.55 (=9BA) 1.55 

2 

.4 

1.60 

.45 

1.55 

2.2 



.45 

1.75 

2.3 



.4 

1.9 

2.5 

.45 2.05 .35, .4 2.15,2.1 

2.6 

.45 2.15 

3 

.5 

2.5 

.35, .45 

2.65, 2.55 

3.5 

.6 

2.9 

.35, .6 

3.15, 2.9 

4 

.7 

3.3 

.5, .75 

3.5, 3.25 

4.5 

.75 

3.7 

.5 

4.0 

5 

.8 

4.2 

.5, .75, .9 

4.5,4.25,4.1 

6 

1 

5.0 

.5, .75 

5.5, 5.25 

7 

1 

6.0 

.75 

6.25 




























































































































































































METRIC FORM THREADS 
(60“ angle) 

MM 

Coarse 

Fine-Special 

Sizes 

Pilch 

Drill 

Pilch 

Drill 

50 



1.5 

48.5 

52 

5 

47.0 

1.5 

50.5 

56 

5.5 

50.5 



60 

5.5 

45.5 



Sparkplug taps = 10x1,12x1.25, 
14x1.25,18x1.5 

1 

Conduit taps = 16x1.5, 20x1.5, 
25x1.5, 32x1.5, 50x1.5 


METRIC FORM THREADS (60 “ angle) 

MM 

Coarse 

1 Fine-special 

Sizes 

Pilch 

DriU 

Pilch 

Drill 

! 8 

1.25 6.8 

.75,1 7.2, 7.0 

9 

1.25 

7.75 

1 

8.0 

10 

1.5 

8.5 

1,1.25 

9, 8.75 

11 

1.5 

9.5 

1 

10.0 

12 

1.75 

10.2 

1,1.25, 1.5 

11,10.75,10.5 

14 

2 12.0 

1,1.25,1.5 13,12.75,12.5 

16 

2 

14.0 

1, 1.5 

15.0,14.5 

18 

2.5 

15.5 

1.0, 1.5 

17.0, 16.5 


BRITISH STANDARD WHITWORTH FORM THRCEADS (55 “ angle) 

DIA. 

BSW 

BSF 

BSB 

BSP&BSPT 

ME^THTFORA^l 

BSCon 

Sizes 

TPI 

DriU 

TPI 

DriU 

TPI 

DriU 

TPI 

Drill 

TPI 

DrUl 

TPI 

DriU WIDTH=36> 

24 














' 3.7 

32 

4.0 





32,40 

4.0, 4.0 





7/32” 

24 

4.5 

28 

4.6 





40 

4.8 



i 1/4” 

20 

5.1 

26 

5.3 

26 

5.3 

19 

11.8 

24,28,32,40 

5.3,5.4,5.5,5.5 | | 

9/32” 

20 

5.8 

26 

6.0 

26 

5.8 



32 

6.1 1 1 

15/16” 

18 

6.5 

22 

6.8 

26 

5.8 



24,32,40 

6.75,7.0,7.3 1 1 

00 

16 

7.9 

20 

8.3 

26 

8.4 

19 

15.25 

24, 32,40 

8.4, 8.6, 8.9 



1 7/16” 

14 

9.3 

18 

9.7 

26 

10.0 



20,24,32,40 

9.8,10,10.3,10.5 1 1 

1 1/2” 

12 

10.5 

16 

11.1 

26 

11.5 

14 

19.0 

20.24,32,40 

11.5,11.9,11.9,12 

18 

11.5 

19/16” 

12 

12.1 

16 

12.7 

26 

13.1 



20 

13.1 1 1 

i 5/8” 

11 

13.5 

14 

14 

26 

14.7 

14 

21.0 

20 

14.5 

18 

14.2 

111/16” 

11 

15.1 

14 

15.5 

26 

16.5 



20 

16.2 1 1 

1 3/4” 

10 

16.25 

12 

16.75 

26 

17.8 

14 

24.5 

14,20 

17.1,17.8 

16 

17.5 

7/8" 

9 

19.25 

11 

19,75 

26 

21.0 

14 

28.25 

14,16,20 

20.2, 20.6,21.0 

16 

20,6 

115/16” 

9 

20.6 

11 

21.5 







i 1” 

8 

22.0 

10 

22.75 

26 

24.2 

11 

30.75 

12, 20 

23.0, 24.0 

16 

23.8 

1.1/8” 

7 

24.75 

9 

25,5 

26 

27.5 




1 1 

11.1/4” 

7 

28.0 

9 

28.5 

26 

30.5 

11 

39.5 



16 

30.1 

11.3/8” 

6 

30.1 

8 

31.5 

26 

33.7 





11.1/2” 

6 

33.5 

8 

34.5 

26 

36.9 

11 

45.00 



14 

36.1 

11.5/8” 

5 

35.7 

8 

37.7 

26 

40.0 





i 1.3/4” 

5 

39 

7 

41.0 

26 

43.5 

11 

51.0 


1 1 

il.7/B” 

4.1/2 

41.3 

7 

43.7 

26 

46.5 




1 1 

i 2” 

4.1/2 

44.5 

7 

47.0 

26 

49.6 

11 

57.0 
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^8 


CSlc^^i 'ST'ii <p|c'sr5i WC2f l^)®i ^l^'ST \ 

^Pims 

c^, "siT’t %r vbiijuviiji^i. 

T 1^.ifi^.'®fl^ (sn^ ^ T.P.I = 

'< 

w ^ b i'S wy-s 

■^To^v51l'5,®r =-^— = o.<too - o.ot»8 = o.8o'!s | 

8 — ^1 
'S^ 


Mx C5i^ (sn^ ^ ^ 

^>PlPlPl8 

^STPrat Wtf^, C5J^ ’filwf = o.'l}8<s>(? X 

W\ ^lillwUN (21^ 1^.1^. I 

(2t^ ^ = o.'Jj8{!i<2’ X 

m = (icj, -X 1^.R 

= f^.t^. = t».oS9v5 f^.t^. I 
































"^l^fir - b'b'% ’I'oln'olii CS|® ^sc?r I ^ ‘\(f% ’1'ol?i's|<i R-nl^q ^s^Tt 

‘Bjt’t 1^ - <iiR,w«i x%1f^^x 4.) 

= (o.‘\<t X o.'i>8S9<? X X = ioAS»(f t^.t^. I 

^ Vlr% ’l'»l<l«|?l IViN W 

%r*f = <llRw<l - ( — X (315®^ «lft?r5t X^) = (o>V X o.^8i»<t X i.Hfi- X ii) 

ioo 

= - '^. 00008 ®) f^.t^. = io f^.1^. I 

®rm, ^ W ’Tit, T.D.S = D - P (CSlfla^ csl®) 

= - i.'icf) R1^. 

= io.^(^ 1^.1^. 

! ‘SjK 1^ 1^.f^. I 

ujIcHfl ''il^lwj (St® ’'iR'st ^I'Sf ^ I \s(,^ <£rc® >iH%iHv®l<i >||W ^I'St 

«tI?rt®R^ I Sf**tCSI"STf^ 'ai^<ilH ^'^t^’srtt^ ii|<pf5 'ijji’t <p|4^<l 'src*5T 

‘SPW Rc® ^5^ I t-'lwJtl ^ CS|® ^*<lT t's»ll'Q' <PW 'ilfSws R(4<I 

^*)T •IM'olc^ ^C'S I ^IC'Sm aj^'ol^l BMJ ■5f>?)lW5l 

'I'TOlW <!P<H.'0 I 



(3t^ C?W8C^^<1?r^^lW ’sr^ <>1448151 ■JINWWiI JIW ^ 

w, ^ I 'BjT’t c^m 

^[%?i 1^?fw*t^ ‘®f’ lii? "5(1 wf OTi? %?r ■‘•iTf?;^ ’sr?^ ’•iwtR caws^ 

■3^*51 'oil^R’c?) Re'S I C?r*P ^RrNI^ ^^C5?f Rw '^Iloa 'sdcja ^Nhj "51^ R(.?i ^tef ^jMw 

t^Mlw ^ I iF^-'s?rltw ^ ®HRt4 witiMifi *1^ ^ fwias 

CTl^lC® I (SIC'S TJjIC^ ^1(5?, ^siceft&^l’r 'aiR^lc.^ •It I sJC^ 

3it*g -^jsr ^rr 3rl?r, WMalUw (Sl^ ^ ®Hfitt4 CV||HMI<I *1? 'Sftm 

c'siMlw ^ %g?r 3n:*g ’sr^«w^ ^ Rc® ^ i 'spjfK c^’flir %g?r 


































•iPrt' Tjtof UjMiBw 1^ ^ I 

^lUj(^8Plw ^nr ^jM g*tS’ (Iw UjMiBw ^fIt i^jspi *IpK 
wlfllw ^ I aj«"f Vlluw ■•iWwij ^Itw '•vt'it 

tii^ ’^tnt ’iW ’TO ffrtw ’TO I ^rtrof i<w «tl» fffw *f1w *1^ w fti 
(TtoEou^ hole) <811 *llTOf ^l%TO ^TO,’Wl^ 

iqf^ I^^Hv Rw Tll^ni ilRfl to 'biHw TO i Gift's w i*lwH UilPl^ iwTOT rt^TO 

^.lEH C^DIHI WllPf (B|TO C«®TO’^?iW*lll'Fftf 

iiwl!jtPn^"*i:l hmj ^ilfllliit’r^'^CfSKTSjWfSw *ij^’TOift;gflTOr’ffl»Ht 

^TOTO I l8Vl51f-<a('* 'SlW“IW *ifl'lM *1^TOCt 41 h 1 C»|st llfll liJlWfl <8^ 

^iWRPft iflMt’ CTt^ fW *lfhFt vHe® I 

CTftjg^r(Blindhole)TOJif ffll®IJiMPflT liff H»wl5 
ISMW TOI^IH ISTO toaR'a flUCT REy4 TOJ TOWH TOITO ^ I »*ft CTOT'TBM 
^Wt ^CTliH CT» *rtV ^ ^ tJMit fifltfl ^CTJ *I#W MPl'ft ’^ 'S'iM 

•T^^-flSl'fc RfUfl 'TOI’>W1 fjM »W*lfi»ll<l I 

Hlin0I*l1^%rtPllTO^Ilt 

1tt«tc>ifrClhpSet)i 

RTOl%i#l!j|C«hl ^IHTO^FlvUlW'- 
5) dHiJ IhH (RistThper I^) 

^ liiiT^ CTCTg^?wihw (Secnmd Tkp or lntgnnfldiatBTkp nr 
PhigTiip) 

«) (Thizd 01 Bottoming 1^) 
























iSvS 


^■oic'S'S) (2t^ c&’ii?r '^5?n' 5ft^ I tJt’t sfi^ 

^"dIc's^i f^c<p f^*Hf 5 t>|<ifi 5 ( 2 |^ v||t<p I <i' 5 R?, £ff^ 'srli? CSt'S 

wf I ■jRSfff i£i'^ I c^sH (7ni& c&^ll?r'^pnwt?r 

i£i^ ?rf’t ^ 13 ^ ^ ^ 

c^t^ c^H (,■*)• wi <i^R° ^i(.<p I 


RR>^ o 

i) cB«f^ (First Taper Tap) 8 

ifi?r c^ '^‘fST ^??*f '31^ ‘ii'^v, ‘ii?r '^n^ c^5l?r 'siFs-^^c^t 

%g^ «i^'»lw ?T^ ^*ft ^ I ^-(2t^ ^ 

(?f Wf '^51^■^IPT C^t^ 'Slillcai'iJiwH '^51^ I 

^ <MC'© <i)<)rI'5i I fei<i,'Q» (Thorough Hole) 'QTlt^^f^lT7i?r 

"sj^iu (2t^ <p|'5c's "SIK^ CSl^ I 

^ (.'»)w® ^ ^ ifM ^*1 (Second or Intermediate or Plug Tap) s 

if)-^ 2 f 1 ^ Ki^ c^ (Blind Hole), (.•^wwi ■^c®n- 2f«fw C&’IBr «ij<irI<i wf, 

?IPt "Slff <1i<li^|5l ^ I (2fU5? ^ ’f# ^-(2t^ ^ wl? ^ <|J<|<^|<| 

^ I'Brt’f ^ (?^ c^ ^'5,’f^ "Bif’t ^ 

I ^ lilt *rt^i^i1l^ wi?r c^’Tt^ 

’m (?f c^ cst^ ?rpt 'sri’t ^ ^ 1 

«) (Bottoming Tap) 8ITI^ c^l(.®i<i 'b«ici‘^ ^-(2t^ 

^TWo"^ I 


<»»|5^h %H (Counter Tap) 8 

(71^ <ic®i ^rl^ '3?ii«ii Rc<p 1 *i5ic*i<i 

'BtR’I? ^iKfi?jT ^ ?t cwr c^ c^ ^ ^|v!jt<i» cm\ ^ 1 ^ c^ ^ 
■sjt^thf^'^ olsikil 

I 


sf«tifsf ^^55po a|j|<i>li5>i ^ w»]1^ ^ (?f ^ csRi? wr sn:?!!^, c^fQWt ^ 

»lh(.®1 '0|C*H<P 2ft?I^ C«C5f ^ 11^ C^ ^5J®Tf- 


> 

> 


t^^cf ^51^ ^5ps^ ^ c^rt^iPT siciii'st^ii cwu^ ^ (?f«Trl^ 

<Pi<l(.®f 1%5^ "SJ^^U WtW <|R I>l®llwl<1 Ob's I <P<li '5^ 

(71^ I 

CT^’ '^1^f^*ifi5c<p iit»^l^^lw 1^55^ '5K*JJ ^ <p15c?i ^ ^o'ihr 

^^fi>C.<P £fW*f <P<]|c.*il<l C5^ <P<1(.«1 I 





















































i88 (;5rf>*t5^ 

^ Wl?r (TT <lji(.J1'!l f^ '^?n' '2|c<Ji«5t*i <ljlCJ1'?l f^ 

<pw 'src*fr ’3[Rc?j (2|^ (.t>^l <p<ic®i I 

> 'STft’m ^ ^ ^TTf ^ m\ ^-Gtw 

CB^t <p<i(,si I 

^ C^s}3 f^Cil ’5('5llc»ii<l ^TSRT ^lt'4 <Pi^‘1<8<l 'sc®l<l '^fW '^s^|'a<il«i'o|c<l 

^ C^ ^ ^ mf^«T 'Sjt’f C»C5f ^ I 

• %lf^?. '^?rt' f^U 3 '?l lil^ lil'^ ®lRc»i ul'llc's I 

• '©Tt’f %r ^ flg^^ 'sjT’f ^ ^ i 

C®C5f (.<jc.'s (il'^v, ' 0 |C» 1 <P 'oW 'Qili<j»f^t^ <pN<^g C^ <Pill'Q '^rsTIf 

'Q I 

• "sjT’f c^ "Sxtt’m ^ ^ I ^ 'Sif’f froi c^ 'STt’n:^ 

'0|'©)|R^ C^^lovB '"tf^ £|(.illc’1<l <p|51C*t 'o)C*i<P ^TSRT C®C5f n|?| | 

• C^S|3 ^ ■*!% «(<||C'S I '0|^B^ I 

• 'SjlPf?, ^rSRf Slcili«t(,*i '0(«l‘*n^ «lI5*P3l^ <3J<l^|51 ^<ll I 

• ^ ^ <]Ntnc<p ’a,<)ic'o ^ c^ w i 

• tSjT^ (TICS^ I^'in>c<p <3j<i^l<i ^C's ^c<i I 

• ;£1^ <^1^ ^ ^ ^ <lj<li^N ^ ^ I 

• 'Sjt’f "Sjt’f-c^sfsc^ ^iwn^iM'oIw ^ ww ficg? ^sr:^ ^ 

'^»^c<p|(.'t ’'('{)It'S ^t<i I <l|i| ^ vsHRc^p *2li<Pt®i t'otsf *lMI<l '^'@1*5“il ^lt<p I 































i. ? 

'STT’f # <IJ<l<i!'o ^ ? 
vs. T5xf«t C^ <Pl(.‘P ? 

8. 'Sjt’t C^st3 ^ <IJ<I<JSVS ^ ? 

<t. 1^ '^^®T ? 

vb. *rt^ tvaR '5^ ? 

°L. ? 

b". ^5!(l?r®^s ^iifS ^ ? 

tS. ^■'1 C®T^ I 

io. (,»lI5*P C2f^^ WC5 ^®T ^ C^ I 

ii. c^ nilwtTr "'1^5^ Worn (21^ ’titwr ’tt'aTrr ^ ? 
i^. T.D.s ^ c^mm ^ ? 

ivs. U.N.C <i®i(.vs ^ c^wi?r ? 
i8. B.s.ww^^c^r^ ? 
i(?. C5I^ (21^ # ^ sw*f wf ^ ? 

8 

i. '2^ ^ ^ csi^'C'Ti? ^ (^r^t I 

'5,. vil^ WM tvs^l '^R*rf®C®ll Sc?|V*f ^5^ I 

vs. ^®T xieicvo # C^HlTf ? 

8. ^Snf^?, vf|^ StWMfspiil I 

(t. 1^ I 

vb. B.S.W (2t^t'®Ri] I 

‘I, M lOx l.S'SJt’f bMlwN ? 

\r. "STt’f-vil^ ^ I 

(9. tM ^^-i£l^ I 

io. (2|V5 ^ ifl'^t'SC'l <)j<1ii!'0 ^Qw^5>|5i^C<i,'5l ^ C5H I 

5l55fl^a|*f8 

i. (7f& ^ C^T^ ? 'SJt’f 'Sit’ftJWl? <lj<l^l<l ^ I 

'^. ^1^1 CS!^ ^fBH ^v55f 2|(.?il®r^ii'o| I 

vs. '^M Sfw <p|'5h ^^xNlt I 


i8(? 





























^(Die) 


^ t 

i£)^ £i^l<i prBt®r <mI^<v ^ PiI®ilSj^3i®i ®t^, ^^Ki'oic’i ^-(si® ^ 

<1J<1^'® ■531 I 'fl'St ^ 1^ ^ ^ ^ I (iRf c3® ^?[*f 

^ c5*^ ^ I ^ "ST® '^il’slvs '2®^ <M(.'S 1^1^ 

RPl'3 ^tlC^ I Vbl^ i^l^l CS|^ ^pltfli] ^ iifc^ ''i*)l»i sjIt^Rr'5)|Pf?, <p<il CS!^ RPl'3 

<Mlwl ^ I ^R*lJ c5Wt^ cstiiPT ^ 'snJW c^ (?n?^ izprt’t^ 

CTRrtC's I ^ ^*<1 C*!tC®^ ^’*tJT **llc<p I R»'®c<i C8|^ ^|c<p 1 

CS|® ^f5T ^Wl'ifW Chamfer ^RT 

(7''»lt^f?R:^ (^Rt I C’'’*lf7|%W (7fC»t (2t^ •HJjl'Al^, 'a||Sl3>>1|^^ vBMWBR « 

(2lCS^ ^ ^ I ^-C^ ^«IT •I'S-'olW ^|‘BR»W 'Sifl'I^W^I CS!® 

^“'1^ «Mt'o I *5jT^ PPR jwjlwl'^ cs!® ^RT rR ^Rfe ppr '^jt^t'E 2^5^ 
<?^ll ^Tln I 



fSsT-'^vD.i o ^0 \!9|5,'^<P 


'^'!»A 1^1^ «PfR 'A»>|'»|\^ tbI^ s 

RR^t^iRT I^l^c.'s ^1^ <PC?I<P S|<Mw<l ^- 


i) (Solid Die) 


(^) ^ (Square Die) 



O ■sKiR ^ 51^ 






















(Die Nut) 



(^) ^-csflf (Screw Plate) 



fSai-^o.s g^-csfS^l^ 


(^ (Adjustable Die) 

(T) (Round Split Die) 





g <i|Sw 1^fl» 


^8H 



iSV CVPl*«fq 


(itf) (Stock Die) 



8 '5|^ 

^o.« ^Hil (S|v ^(UHi *1811^ t 

«Wc*r OT '8?iW5ptPRi^*Br 

^nr 1^ ^ I ^l4’'WW 'Bftw '“tw ^c?f «ii^ ■!wih ^ i 

*1CT »l1^1*!J ’RF ^ET Pico I v#|^w tfl»l*!'olM Xf’H ^C» ^C"S 

«tcaw ffer ?tc9 wR 1^ ipric® ^ i wi^IE <at® ^ ^ cstrof ’itwr 

^l4<Mts RPi's ^ *irc® 151*11^^ ig ’nsnH^PT«lcat^%rt'vci*r’si^^^Pl^?®9r 

«|*TtsT I ^H’S'Sfci'o 0*1® «?F dR^ *RI»Rl ^n»I5c<i> ^hRw ’sjRw 

*fl^ 8;f«Piw ^C® I la^v# ^fi?|<i »i»m ^nc^’5ilCTt^»ri^car^R‘ i *l4lii«i^»t wiPl?, 

dRf t’PM wk’Rr’ot^r 'bI^w’S '<s y»hPT^ hJami cal® '«iHq ^nt® i 

^ "^IPT cat®^|l*t «lt?||BM “®ft" ^Rliw 'S|(^(ll*»l Rl^r 

1^ ^CH 'B’Iwm ®ii?re ®?i1ir ^|pt w 'shh w ^ i ^ri c®i3f 

®1^ 1|N[,W I d|lt®BftP©^ ®1^ dRT C^OT nw’P'H *t<i® Ot® 

*l1lsiH <l#l^'sff^®®^ *r<l® *l^l?idK>i pflf ®f*t stnrtPt c^ 

dRt^rt^iaRsr CTlJ +<11 ® Qj® >I1*UC»I «|c»l1«f^?l *|'S|d®1?l QjVb 411*14 4l«t w I 

cal® 1®lf®f^ ®w *r*l® ’t^ ^isft ®t dRiUJ^i^ip c*t9f sftjiftnS’ ^ ^ *i5l«n ®nr 

^*1^^ Giro 

^fl®ic»t >i3j«i4H4 «tnri*r I 

^ 'oulwstk’w^i*! ®i^ dRT wci[ %sf Hbt ’t^Nr^^cr «i^iw CTpf®c?r c^ <psiwn i 

«) Hh «fWir®sra d(C®i^^iet^?llPf I 












^829 


8 ) 

(t) 

i») 

il.'S.S 


^ ’a^nhh ^^rsRf >i»<Nti|ei'»i(.<i ^ c^ c<p|c«ii'o|c<i ^n^«t i 

C7f T5l^ c£l^ ^ ^ ^ (2t^ ^^#1^ C5^ I 

(?f ^ (2^5 '2^ ^ 2|c«j|®fi wlc^^l ^ W ^ csrf^ ^C«T I 

lil? 'srf’t I 

^1^ bMlwm >|J|ii aiHiilet^iivftl g 


<Pi51C®f ’trf^ <p|^|51 ^rSRf t'S®1 £|iI(.'I 51 £| Oil Nail'S I I 

> ^ ^*)T Wf <P»llc*^l’a I 

^ i£l^ <p|®fC<P ‘Pile's ^1^1^ I 

^ f&^ C^ ^cii '«iHe's Jil^|<ij ‘Piilii 'sr«ij i 

^ •si>»i's| ^*['35^||1 ‘Piih ®r»ij I 

^ '^M (2^B <|»|'i5|il ■^rsirr Pliia®! <Pill'Sl 'iSf»U (TI^T''BI^ ^^lir 'lIC'S'Si cS’^'tlif 1^ 

^ I 


<I3<I^I<1 ^illil '^»lil <p|^<l'8<l ^’tif RRj;:j *n^ 'oi^'^loil C^ W ^'s®! <^Qc‘P^ 'Slcill^ 

2|C?ll'Sfi 'st^ 's|pi<p| Ci'QTlt ^^feTf- 



'SI^®l‘p|il<P bs®T 


Tff 

■^ 51 ^ ' 0 ||iiii*i (’^ ■* 1 ^) 

t's®! 'S ' 0 |ei|ei 

plJol 

'Oieiiei 


‘PlUJs^'iieiisi 


'a||<l*lj<P 

'olil'd,^^^^y|>l 

e‘peiilPi*i 'sNPk t's®! 


'^'S.(^ RR>J| Vil^-tflRr 8 
^) ’’ 1 ^ ^ (Solid Die) 8 

lii 2i^i^ 'sft’t^^ R?iai®t ‘Pill ^ini I (?r c^H ‘ii<pfi5 'siM "sn^^ t'sQ i ifi si<pitii<i 

c^ ^ c^ ^ M ^ ^ ^ (2t^ ^ ^ 

’tt'QTIt ^ I \5lt <IJ<l^|<l ^ 'opgf^tlliSR^ I \5lt 

sj'plwii I e<i»i»i- 

(i) ^ (Square Die) 8 

^ Sim (21^ %s C5^ -©1% ?T >iPi'B'»n<i 

'^C‘P t'sf^ ^iil I iil^lc‘P <i'’fl‘p|ii 'oil<p|(.<iii '»i5(.‘P 'oii<i'^ <PCii <ij<i^lii ‘Pile's I fill's»i 



























































i£R?, cst®c^ i^(,i5i '=iJl?r lifBt ^Hwl^ I ^ 'sft'^ %tt^ 

CvNT^ltl^ I C*PR-^ i'^.X 1 ’f"WRIT Q*i15^ C3®, 

'^|<ll 1^ ^^lc*ll I 

( 0 ^-^ (Die-Nut) 8 

^BT C*T^C« llw^l aiO'sl I ^I5*I»|51 <P(.H *lt'o| <MC« <IJ<l^'© 

^ I 

(o) 'b|l 5 , (Round Die) 8 

4?r «ii^ro c^fHi^sRr ■^scir •i’g(.*i'si •rrRr •skic'o ^ i 

( 8 ) If Ctiii (Screw Plate Die) 8 

a|^ til ^ ®RPl^ P5c«ni ’lt®®iT 'oic«i«p«1% 1^1^ 'STlt^ %g^ 

<msRT^ (St®^ftc^ I ‘fl ®1^ 'fRT'srt*!»wRf a|1?r 000 1^.1^r. vii^'5®^ ioo 1^.1^. c?tc^ Hfi' 
1^.1^. ^ (£|«pl*i(.^ I'jp'olc^ 'sf'ii ^l'o®n <]hl(.*il mw I c?r 

®1?rft5fBl?r PT C^M ^ ^® t'ofio's <i| ®1^ ^*15*11^ '5?r I ^ C?fB ®|^ ^RlT St® 

^rjRi^^rrt *15]L® ^ Rtji ®t (,‘i^i(.*ii ^(.®ii I 



fBtn-'5,'S,‘\8 ®1^- ^H^Rr 

’'0 '9|Jl®'fitKJi»^*1 ^ ®l^ (Adjustable Die) 8 

'A aRpRT ®|^ <£|^'srf’tC^ 5pai|o*l| ^|«h ^ I ^ ®|^1% ^ ^Jtt’RT 'Q^n^^f’tPRT'^*Rr st®^*fBc® 
'5^ I C2)f^ ®1^ ^ SRPRl "^iST I PTSRT- 

(^) nt^ PsfB ®1^ (Round Split Die) 8 

ii|^ 'oil^lw St1®r <£|^ lii^lu *tt’^^*11^ ^1 I V9|^-C^®1^ ^ ^|\8(.»i«i ^*(T C?JC*f <i|^’tl(.5]5l 

^«RT 'Bl^ 1wT »afBt 'srtt^ C^ ^ l 'A '=h<i^I«i ’isil'o*l ^ 0® *1%FRr 

#*(T ^ I <i\ %5f^ y<t (sic^ <t ^ I ®it atcum 

mm b'HHl 5i>5it«i »i«,cef <s(^ ®tpfl®tc^ ^ (st® bsR <mI ^ 1 

(^ ^TBl^ (Stock Die) 8 

til ®1^T^fB®f!j*t Rw (3®^fB’Rl C5^1?«sf^«rtc^ 11£|^ 'oils's- 





















^ Wt^ '^^(.'8? <^0-^ i£l^^ bMIciM ^fSR]' ^ CnIw I Ci>8(1^51 'oi^^lc's '^tW 

"STC*)! CbWl^t^ C^ R.C'^W ^ ^C?l^ '^Klc<|j Cb^ 

'qRic<p £|cii|8(^<j 'oi<ii^ic»i <ij<5^ln <p<il I if) sj<|j|<i 'srt^’t^ 

^5j?f 'sj?^ fror (2l^'5?r ^ '^?it i 

^'O.'b bH*il^ C^Car «^\s^\s| 8 

>i^¥^oi (TT c^ ^ Ji^'oiw ^ I ^ ^ 

'^Hh'i "^5^ RfofI £f^ Ji's«p'©l aj^C^ 2|(.ii|8'ci ^ I 1^ ^ 

■^C«Tt- 

> v5i^ ^ c^ ^ cnHm? c^ ^ c^ tsi^ c#t ^ 

I 

> 2)C?I|8t^^ '0||'^Fb<l ^ ^5^ <IJ<IR|<) <^‘’aC'o ^ ^ '>l5c<P<l ^*1T ^I^C<P 

'oilWlc*il<i RR)'s R(.?i (2t^ '^fST <p<i(.^ I 

^ st^^fSRf I 

^ (2^5 4i|l?l<i '’i>i?i R>^*sp®t ^ ^ yjlXc^p <iNR(.‘P ’3[<iIC'o <IIc^ f&’f C^ ^C?l '0(|C^ I 

> v5il; i£i^ ^ i£i^ ^ I 

> ^5%^ Vj^fllwl^) :!m ^ •*H5<Ft<l» '>|SJN51M ^ 

'> 1 »lt<p|c®f C^ ^ I ^ ^ vftWT ^ "^iKt^ '>l'®l<l*il 

«rfi:^ I 

^ vbl^ '>t5<pw ^Ic's *1^ *tf^ f^cii ’g^'Silc's ^c<i, ‘^1'^ ^k's 'oi^l&'s i 

> 'oij|\!54rHiH;<i«i wit ^Hn?Ti? ^ "51^ ^ ^if^ra cst^ 

■^fSl^ ■^51^ <P<lC's I (il<p<ilw C^f^ (7f& ^ 'olvtol'olf^ (21^5 <)»|15|^| 

C5^ «Pt)(.si ^ CS^ (JiUS <11^^ I 

^ ^1^ (?'tW ^1^ C*fHH ^TSRl f^t<P ^1^ '®ll<l'® <P<ll<l tj.lC'H ‘il'GT ^!5|^C<P '©lie® 

^srk® ^ ^ ^ ^ ^ I 

^ vsl^c^ R®T^4 <p Stw «q>|^R ci>^l <pi]| 'o)^f&'s I 

> ^ Rt 'sfRt’f Wit ^ <1J<I^R ^ ^ I 















































C5rf>*t5^ 




i. T5l^ <]p|(.\s ^C^WlTf? 

O. '0||'5<p|c.*il<l 'Sf^u (?r W <13<Hi!^ ^ ^ ^? 

8. Wit 

(t. ^ ■^? 

'Js. C’tW ^ C2t^®^ >if^<pvs| ^H'spl <p<i| '^? 

H. W 2}^'Q # 

b". >i|j|^'StiC'^<l«1 S|<p|ii 'S ■^? 

Ss». 

io. i8 <ijicJi5i ^ 'Sfs^F c«q|c^n W '^Tlt sjt^ll'sti? 

ii. wit ‘^1^ ^ C5T«ft «rm5f OT C^ ’t ^^C^Wn?T[ 

'«iji'^I^I^ij|c»in ^'®R <5'SC's wit ^1^ (2|^ <p|\5c'o <^I$c<p^ R.C'^w <p<]| £|(.?il®t»i? 

ivs. wit ^ ^ <Pi(.«5t «q)«q^'B '^? 

i8. Wlt^*(l^^^^? 

^f^a|*f8 

i. wit sl^Phc'ai I 

(?r*l I 

'D. •^Rivs wit <ij<irI(.<i<] •^R^rf'^? 

8 . 

(t. 

'b. 

<\, 

\r. 

C^, 

io. Jii>$ili>t] ‘qj<5^'s *n^ CWCPf (2tW <l»|'5|$l <l)<n?!'o =iIic<P^'^^CR'?l ^ C«T«I I 



lil? <ij<i^l<i wi;^ I 
wit (2|^ '^sfgl^ C^C? C^ sl^tH 
(2tw ^^rsRi wit "^rt^ ^ i 

^ 'STR’m ’sfi:*iT ’IT«Nj ^? 

wit fBlI •'SjI'alcvs'Si (2t^ '^? 

*n^ 05OT (21^ ^#i?r'Sfiu 1 


i. Wit *^®i(.'® 2|<p|<]C'on I 

'5,. wit C2l^ ^fS’t^ ^fSRr ^^5®f SpTl^!^ 2lc<ll®t^il'©l '^^mi I 

vs. Wit C®C5f "*11^ ^sn?®f ■^«l®1% ■^IKH I 
8. Wit l>l®1*il<l (.■*)• Wl •^vo^'oh ^TKTI I 

(t. Wit (2^5 ’iwf^ '^thjt I 

b. Wit (2|^ <Mi5N ^W?r ^ (2l^® C<i1? ■^thti I 

H. '®lt G3f^ ^ I 





















^^ 0 ^ *0 ^s\5^ (Metal cutting by Hacksaw) 

i.i 

<p|c«t slciii«r^<j 'o|Pi«q»| Rct> W! R(.«il- 

i) ■^JT^’^ cg^ - vsoo ■gT I 

^) '^jt^ cii^g 'Swgj = 000 t^.i^., f^.f^., 1 ^.'Pf.'' 5 ri^ = iv, gsT^ 

^ofg I 

o) I 

8) Jal^^g|<i I 

(t) afl^ I 

'b) ^ ioo ^ligj I 

H) 'g®T f’R i'^o iSlTsf I 

b-) i<to t^.1^., '8Tif¥^ d5Rw<i 1 

s#) '»iPfgN I 

io) gig^ c^ (Solvent Oil) ^ ’ftR 1 

ii) 

i'^) I 

io) «rc?H I 

i8) C?fB I 

i(t) 'QTnf¥^ CBf^ I 

'Oljhf^ei I 

1^ ^-vsoo 1^.1^. I 

ib-) 

ijs) nw I 

'e?iT#tOT (?r-^5it^ 'Q 'STi^^ g 

'STir^f^ vQ ?rtf¥^ <^ ^ ^ gt fN ^ %;gbj 

Igg^TQ^ ^ I ^ air^ ^ 

^ I si®iJigw<i ^ wrat >i>i^«i^l 









































ffef-i.is %?r 'a?rr^1^t^ 'oiri,'?t»i<p ®nt*T "bh 


'ei?lW>PlC*1 (.ei'oilS'5 ^5^ TpRT JqkHlR.xp'slw R»|PiR^ <M(.'9 

«) 'srtf^-^*t®Ti?r ■5^ c®if^ 'wM etiii^jiii (TTQTjt I 



Pv»i '?i*®r 'Q $1^ Rcii »iiRp?, I 

8 ) 'Q f!fl^<ilc.«m 'o(.«n t'^tNI *ll£i^ ''i»i(.<pkH (fll^ 2(1^ c**tc^ v 

Ci^ IV l^.fsT. ’»ilS<p <p<il<i et-ij l» 5 »i *^\ ■^■JtM'^fSt 

tSf^'o w I c^c*r c?r<n?r ^*1? *tt*tT*nf% c§)^ ^ fw 

^rfWRT "STWnr ^srti® ’ 5 fW» ^ i 















i.'a 'sto 'S(fl54lwl 8 


i) “W” (Jaw) (.<P filthier*! ' 51 ^ "^MpT ^ I 

(ii^ 'S!,k'l 'o|c.^ (iR?. *||R>?. '^f»l5l 

"I'j'slc’q C^‘'$fstw"51^I tH (^m C’sI^Ust^ (R,'sitt^lO^ c^ 
“w” I 

«) 'Q?rR^R|5Tt^t5?rt^ (7rcsr^rN1<f '»i«h*il ‘^Iwf (?t c^ci5'a?il<(5RG>»i<i^c5»ii^^sti5Rrf^ 


I 



f53r-i.88 'QHl<^>l '»l5.C»t 'adU^pll.ll I 

^.8 yi«» 'aillS^lwl s 

i) QfCSR '*lf& fB®lt I SPCSR PiPf^ '^’rt'6 | 

<!|»llc»ll<l %» ^SPfK ^I'SW^I 1%'*#^^ «I?f '»tl^^'0|w ^3f(>Q I 























•#'^1^ «p|’5|<i '0||'5 <pI'8 I 



hi w my 

li =irtti -irt 

.A, 

mm 

IMTi 

hm ju uciBn 

^4 h^iiri^ 

ftMiori Ktidai 

fin 

ht Pit ««> 

U Mfiki fill krt 

N'WTl^^U«-kV 

,,Q. 

am nor im kavi 
##L ¥*m. 

rm «Hhryn 


iSlM 



C^CSRT ^TW Q® '^iS-'^'olw 'a||'5‘!p|tll I 

«) CSI«W (apw^l ^rw (£|^ Wr^5|«Rt ^laiCxplH 'a|l’C«Pltll ^ I »lkl(;<IJ 

(3[^_(<|^^«|^\5lf5fi® ^ «pij|(.»j| ^ ^IvpIcHl ^ I 

8) 'QTrRSf*IC5I? ®?F^ Rc<ll>»ll tSIWt^P (flail'otW ’<P<1(.'S "^jC^ <?R tSICVSil '5if& 

T#s I 

i) 'eiit¥ t5Rc«i<i i (spw^i'^J^'Q’shj^ 

%?r Cispw^i •»ti»i(.«m *(?r I 

^) 'Q?rt¥ 'sn^ ^ wi?r*ii?r 1'OUT#^ *jc^ ^ip?T ^srt^i? 

^yR»‘3T 'Ol^ if^s <|»ilw| I ioo -'Soo ^^5HI ^ 

Rcfl ^1^ tit®! ^t'8 I 






















.'Jjs ■»ilS^«|{,^ &NIt'll I 

o) ^JI^’^T Rom ’siw sjcirW ^il^ci i>®il6^ I 



f^-i.‘\8'^j1^’^ bHIWl^l JllllW ’^I^8?I1^'^^ '«>ll'>ll-sl ^s?rl?r I 


8) ^ ^»?l^ ^ ^ a® voji^'^lai^p \sta i *<t^ 

^fSRT at1% faiRtiJ <fo-'bo ^ i£|^»f^ *(1^ <p|w|<i ^Rir fi|f® I^Rtw «o-8o '^Jt^’^T 'Slstt^ | 


<t) R*8,^*f ^ ^ Ci^ 'Q ^|1JN 

XtPT 'ai(.«i®i *l1f^ Sturts ^ (f^- 

i>) I 

'h) a® c^ ^i<i^'«n 1^*!||15'® iic’iii ^iR.’si 

’iK ^ ^ 

"siH \y I^PiPi'Sh ^ I 



■f^-i.vs «jaM i 













i^br CS(PR^^5r»t|cg»H-i 

br) ^l^-S«5l '5ll1^«Tl^ *11^ ^sf5t'^jC^’®t (TK *}t^ ^sfSt I 

i.'b *l»l?l *lfl^ 8 

i) ^i^<i« ’srrt^'^ (Jt^ I 

^) 'GI^U yjilc^^*11 (?H I slwl'st'i il^w ’gR(.?i 'Pt’f (Pressure) 

<P5IC'0 I 

«) <p|49« 'hIS^pwIw R$iM(.n '!>il'5<p|t»il ^rt^5#t=(T I 
8) csK.'B'g ’TO ^1^ *d^ <Ml»lil <n<i^'s C^N I 



ffeii-i.ifto R>l^ •nl5<p'o| *i^’»p| I 

^I’ib ^14 ^ »i>i?i R^?is 

i) -9l<Wc<p »ilS<pw)c<i (iR^ Pi«M(.i '»l^c»i 'oiiWlc'il I 

'5.) '^jl^’^T (SFW RR^ Rr* 2|TsrN%r i 

'O) *fl^ 'o||^| 5], 'ail^R Rwo'il csiy# R^io*l ^ill I 

8) fijt?rt^%?r "Ptc^ liiRi ^i®i*if ^i i 

fl-) stc?(ti^%r c^oif ^*1)1^ I 

'!j) 1^’*f‘hR“l ^5R®R «Wcsr ^R%r (Flexible) *l^?r 'oi'i»i^«i (All Hard) o® rr^ W i 
*l) '*1^«n C^02f *Rif^ '0(^®1^*l ^11 







(Surface Flnishuig by Cross Filing Process) 



^1*ilciw «fOT*l owBit i 

^ Ji1^ « ilH^<fllKM m^CTJ «?l|^CTil WRT CTI'BjI >i>iwlrt «lai1'B?^»i ^ 

■*ft« I 



ffeif-^AJ ’^•Rf 'S vR'qlfi i 

«) 'sfT*t ^nhii *ftc^ »il^c*u *Rr *1^ *111^ ^sr fSR?^ ^ i 



























^6^ ¥l^»i Win i 


i) ajKIlBf^?! Sill'S! <£(^ »|R>IM RmhI ^Of "^Fl^ Pl^^lH ^ i 

^ «Jt^ 'ocH-'ilflHu (Bastard), 'iKj'n ^l'i>, ^ ooo 1^.1^. 

C&*flil »jl^ *pl^*n ^<il ^1^ I 

«) "Sl^ »ihw»i Tpt (Smooth), io" ^ ^(to 

tSf.lit. dHM yJltJ R'^IH 4fll «[Hl I 



1^-'^.8s ^U'S* «i*lVi'® ’oiVi R^Ipi I 


'fllltpilfM i 

i) (^ ««l* «ll?r («) Sit (8) (ff) ^ *IW8 ('b) 3H 

(V) (J») ^ ^ I 

^8 '«iH{p|»i »i(i^«tw '«itPl 'siflJ'^lwl i 

i) *pltPi^’^?il5^Piir'oltM« “if" •Iw SdovbI 'oi’HIwuws tflt® vltPi^ 

^tW ^ I 

'6*115W 'SltW'fl “^" ««RI ^IVW^I^I’SlM C?IW “^" >^!»'8lM 

'“(l'5'^lc'o Rjw I 


!S0 



ffel-A..(H »ltpi 'ailS'Vkll « CTl* ^*31? ^M®r 

o) 'a'lluw «ltw« ‘®f’ *w <I1^W RM I ^CK^|4<W OTC*t’iWSr 

I 

8) C*n Intb Cfiw^lt ^ C»t laHJ 1s^)^ 

5*<IC'9 ('a|^"bt WCir) I 





















(?) «pRPi?,'wt^ '!9Rcji<i ‘^’ ’»iR,'« “w’ <p<ic'o '^, 

<Pl^<l«'Sl wi^ ■si^'t^ ^ ^ ^ I 

'tiiiWJPiw ->11^4 'siw s 



f^-'^.'5»8 c^ ^Ir«i *rai?r c#^ I f&5-'^.‘^8'^ ^i^«i c#^ i 


«pIrPi?. ? 5 ?rt?i ^ Tpi^ tRft (fM-^.*^) c^ ^Fit®T * 1 ^ (fM- '^.'b) %rsr ^striwi i ^ 

<p|RC®m ^Iw®! vbH ^Ic's sflw ^|>| ^Ic'© <p|^l^\ I c^f5 <p|^(.®i<i 

wcg <pRcsiti ^lco«i wR 'Q 

<M(.'® '5^ I 'Q?rRf[^ic5i?f wra wi^i’fRi «i*IrPi?, ■^5?n? ^ 

■ 55 ®, ^l(,'S£l ^tWRT vs 'Sfto^ ^BTt^ «p|^(.ei£l ^(.?l(.^£l 

C?rc^ <MC'0 I «pRPl^ <P£IC'B ^^iw'5£lt<P Rf '^I»<(.*|£1 1^W» ‘^U'olw 

nl'SlC'® ^ I <pRPl?, 'Q "SltC^I^ »lf^«p\s| I 

'^.'b i>H*il 8 

*Pl^l®l^^<li<l ■^»(?) «pR(.®l<l file?)hi <P<ll SB'S I '6i)|<pRc'^£l 2|c.ill«(^£J 

wiTf c^ <pR«ic<p ci)sic's 'She'® ^ 1 ■*p%®Rr Rl«j| 

13^ stc?rht^ ^ I 

<ll(.'® «PIr®1 ^|4^'8£1 '*n?I ^ '0||wR»(,£| •?[ 5||{.<P I R??l3H 

s|c'®)<p (.<(*i «pIr®i <pI4^c<p <pI(.'S OT R(.<p 

C«RrR ^ I *11^ W R?.'«UT 

w<|>i|1cv®^ ia*« 

7 RII $|f^«!tt%^ CWf <l»I^Pl?. fiRsf 

<£!^ ^TWtt® ^ (::#t^«f ’ftra (R 

«f*ij (.ja4l(.<P£] Riiai®t <p(.£i slc,'®j<p *fl^ 

«pI'5I'!I R<)iiI 15 Rf^'® ^ I 

sm (£1^ 7:^ c?^ ^ 51 ?I^ 5 ttsTR’ (Diagonal) W ^ 

<pRPil^s?rc®T (Cross Filling) ^ 1 iipr «pRPi?, <pRPi?, 1 

<£lt ^ ^ ^ I 4l<485l (?n^^ ^ 

<p| 4<1«£1 Sq|'§(.^^^^|Rv® <p<|(.\s (£1'^^'^ -)1»|\S«1 <P£lt'® ipr «p|^p|?, <1J<I^'® '5^ I 





f^-'^.b'o ^2Pr <P|rPi^ I 



















































cmnr rtH*i i 

^q<B*ivt<iliwi win wia ««Hi ww w i^wfl'wia fe«iflF^ 

will •n^^’ffUA MiuH {jvi¥ ii*w w Sm Plw ^iwi wm "iwiiw i ^ 

^IepiI *^4 ftwi (Frtt^ '•w w "ilw I 



<w *ifl *iifB*r*i I 

"Wlwfl I Hmflw «il^ 















i) ^ ^ I 

^) •»iI^<P'o|(,<i >8 ^|4^C<P 'oIrw 'Oil's-q^lwl I 

'S) ^RPi?, '^fSRf <PI4<1<8<I '0®! <i|'^ <pRc,®i<i »i<i®il <P’<lc.*il ^1^ fwc?f ’iI4»i>l<i <p<il I 
8) ^l(.<lf >llc^ <PI<I<1<S<I 'o®1 ^5)'»p| <P<ll I 

G^) ^lc®r<i ’»i*i<i ^ <p|^(.*i<i ^®I<I 'o|»ij <p|^®i ^ I 

'4>) *i*ic<il^ '^R<p|c<i I <pk'8t<i 'spicft <il<P3l®il<t ®ll4^l<i WTI 

*1) I 

bf) ■^I^<P <p|^«1 R<iIH <6 <13<1^|<1 <P<ll I 


i'b'D 











(Corrogated/Profile Filing of Metals) 


i) P^fijls mc?i c?fi» ^ I 

«) (?R) 'fiisi4Pit*i4i «u?i^ I 



"S^ Trtl^ ‘pHIww «lw*t OTOTIt I 

8) « #|^<4R'<4 wr CTiwt ^rw «lc?i|et^a w 

^ I 



^) *rM> '«iiy?i'oiM Rhi "siNnf «ii'ii'» ^ ^<rt^w i 



tSaj-o.os ^iNi ^»llwW 
























'spitsm-s 



i&?-«.88 1^ 5«h<i I 

R4iM 8 

T8HJ Pi^l&c»m C^C5 ’^lc«wi 'ail^lfl «f«)h'a I^c<qD«il ^c<q i 

'a(|5‘IC5M 'Olklu «£R8. §*Rr ^SRf «)*I^C*H1 'a(|^I« 

I «)*Rc»HI 'ail^pln (*J^ 'a||^|« oi^l-lj^ 'o\\<f]<9 i£K^ 'a||^|« ^C<q I 

'8M '®ll5*l<l «£|^'a(|^Ii ^IcSM *fll^ "od^I^ 'g*l*lls Q^)w I ^Iw (i) 

ulS'o (^) ^1^ ulS© (va)Sjt^ll^^l^ (8)'^?l1il^l^ (tf) a'il'5 ^'sylPr ^kwi 
leerlVi C«Ci I 



fN-«.« 'Q PI41&11 

«.« '8<ld5lP^^ R4iw 8 

i) ^1^- ^ 'CHT ^ c»iw« ^ '^1^, ^ ^ CSS'S 

I 

'^) Rm5i4 CW ^31^ I 

«) ^n<re^csi6 

8) '4|JMl«-1 

4) 























*{) vi^rrt 

V) 

i^) at*r 

io) 

ib) c*lw 

b^) 'BlPfllH +flPl*lH 

i«)'si1^^|*l|fl, 'jjft I 

i8) wiPfflin ^j|pi*rpf I 

0.8 08l^»| C^ oftw * 

i) OflHi *1*15 Ol^wfl “w" *1^0 SbfrOl 'SI'HlMUMfl ^*1 Sf&O, iflW vftPn 

4l«t >IWWI ^ I 

^ 0»li5w “®r ira »1l||'*fll*l 0|w CTO^OlX.C’H “®r <W^IP(T >JU^1M 

WC^Ipo^ I 



1%3[-o.4>s OBt^Ppr '»l^pi »ilS^ic< 'orfG^iwl 


o) ^ tflRi R^U^iSr<iHc« ^OT I *166^ t4c*t Htwi 

I 

8) CT*i R» CTW ^ ^ CT ^ 

^R?j?ro?iOT^, (oR^ sjrato^ CTWf) I 

<t) ^4^11 ^*RI 'ol^Pin «iR *111*1 ^C5, 







«iiJt > 






*<11^ ^llOTf RmhI ^ I mtBM siRt 'S||^1^4 

*pR*i I 




ffeji- 's.‘^8 c^ ^1^*1 tRTRr c^H*r i 


f&ifl-'s.Vo ^ <i*i^*i *^irRr t^“H I 




«p|^w« ^lcw«l ^ *Rl ^'ikl^pl eic^ 'aillhj 'a|l ^«1 %5 ^ I ^ 

«Rr I ‘ft^ ^PWRK ^Mb^i ^ %*Rr m «traw (ii^ 

fiid1'8t^?| ■5t*t Rwb*ll S‘«l ^t's I 



tBaf-®>S ’«llBf C#1®f I 

i) 'oRc-»i 5) I TsisT ^Pi^w ’iT'*n»iw i 





( 

‘“v) 





1 

\-^ ~o 


fSai-o.io* ^ tiW '3TO >?1^1WH I 


























Wf 







li«-fl.»i <4 mtif^ I 

«) <in ^wn«'Ml Wf*u ^HPn#fl I 

S) ^I^Pkn '^1^¥*T^ M ftft WM ^Vl K ^Pn\ ^ I *l1iKfl 
ffmtf *m pti 4ui|*| ^ I *(tf I ^ '*tHDa t4il^ w I mni 
I ifftCT ^‘•bl W I 

^ *inr ^ *rthrtwt t 
^iHi '^iwfTnnt^iCTR^*i^ff^ I 
^ ^iwi’wi'RW ■ic^'inrt ^ w I 

«} Ji'*i4 Mhi *tff 4l*H 4iura <iIrIhi 4ih ^Ikvl #i i 




















^wlir-8 


IS (Draw Filing on Metals) 

8.i'6B|l5#|Pr OT-« Titl^ j 


R<li>m cwm *nrf!r mtmcFi ^ ^?rm 

'srt«IJCT5TFltl*K'^ H^'4l R*lil1^ l^MbHl <M1 I RuPiI^^R^ «"snl^^ 

^I’ST 

i) 'a?il4^l^c»M ^»Rr 'sn^ ^i»ii-ii (?i?) %?r fitw^ "^ft^ i 



tfei-8,i8 ^*1? c^ra^it i 


^ 'Wll'^W'Sl CTiwt ftnliilii ^iW ■>(>1 wlc*t ■sfW ^ I 



Haj-s.^s '« %?r i 


®tt*i<%ir'5n^?.^ I 



[di<|- 8.VS8 *fW8 Rw •ll5,*1 *llR^i S»<ll I 

































Mvm «ii^e»H ’■il^iflt ’•ri^ftn "tW? ftft ^01 *plVi Prfio»i ^cw ^ i *4 CVQV^IIV 

WRI^ CTPr ^ 1 ^ ^fBlfl WHJ ^ CTOT 5 Pi im 

^CTOT*llnf Jo^wlfr 

R4!bH ^Hll "TO I 





> '«lWf ftPICfl »|NIW»I ctfP I ^IliW ’®W <JW*t ftOT Tlll^ 

> ^IflW >1t|y w V|j^CHl4 BIWJ 'bI^H WI 

> *ffl'W|« H **111^1 WfU ^ I 

> '■W ft¥ “^t ^ Pi'f ^ I 

8.8W^WPlX I 

<(Bl dw <8^ cBpf I w 

iw p*u wlt-^ I 



18i8-^.« ’(IS^ *nfiM I 

S) IhH 4CAfl '3 '*fl^ ftoi Pto8 W I ^1*1 ^Wl 'Bl^'a '>liq;*| Rci 

"iflirtfl ftw ^ I 

^ ilOT ^ *(1^ ’■TO ’^||T 'Sflj^l'HI CBPf Enjfr TOI mw 

^1 















W»rtBPR-i 





fBaf-a.i!*? 5|1S^ *tlRl^C® (^ SJ^«|'»1M I 

O) 'aWt^PlPRT bMHi -MW ^ I 

*raro^ I 

(^) ^l^c«m Tj^ fines ^ ^ Hilt »i^'o1 w "BM ^ I 



»i»iH &1c*t ^1^*1 &Hiw1fl Pis»i I 

'b) tiRT ^PRT'*rlc^'Sitwf ^R«»‘l4^ I 



fSar-8>8^p|^^t'^'?Rit'*Fl^ ♦IfiliiM wt I 

8.4^ *fft]p|^ tlRT^PW *l«l '*•1 > 

i) ^fl^'^t®il^ (?i^ 1^ »ii<iw»i ^ wr «ic»r*f oraiiTi 
^ 'a«l^c<»w 'oiiHwnl ■alSi *lft^ ^ I 











vs) Wf UK ^ '^I^NOCI ^C?IC^ I 



8) ^®1 ^ '5j^®t ^ ^?fT <ll^l<lh 5& <pRRl^ ^\ I 

e) 1^ ^^itW ^ ^ I 

'ij) '^l^|c<lj '^^C<p|®t ^ ^ift^ I 

H) 'Q?||<^I^C'^^ ^ Pl5®1 ^P®1C<P vsl4<pvj5|(.<l C'^'5 '?1^vs«ivs| <P^| I 

s.'jj «£|^ >I>I?| >|'0<^V8|^ R»iii||Pr 8 

^) Piol^ C5^ <p<il I 

’sf) >ifS<P'o|(.<i ^pl^'Kat.-'P '»ii'5-9lc»il I 

’t) ■»i(J<p'o|c<i ^Ir«i(.<p (.<iR<p ^ ^ (?r«ft^=T '§«Til\«T^ 2|c?rft i 

^) 'sftt^ ^®®r ’ill'*p| I 

®) <p|^®1 f^<lli)*i 'Q ^1 I 

^) <p|(.«M *ii<ihiR,<p'8i wRf ?rNt I 









vnnt-e 

(M«4al Cottu^ by Fdwcr HMfcsaw) 
^■•tlFfc miM I 

^ Wl *INlfil4 U(Rh W I 



^ *il'*«Ki 'im^ia wifl VII I 



*0 •ri'wii ww*rwiiii (HI fjw ^in^uw *ii^ •!« i 



15*4-4.41 mew 4 mew 









MS 

^ ^ ffllSh (Fwhi vu ^udmftflh ^Jlw 'w i 



tSii[-®.8i TUlS|Rhfl*r^6j|w 





8) wfwlo^w^'rs I 



fluwwm<^»i <*pi 





ON*« "•Drt’rts 























''t) ^*(lc'H<i^yt^'3Tl^wd» f&Rf'a^ I 




't) 'ol^C^il T(HU 'CJill^Pl^ I 



^) •it*8?ri9'^fRs**f'Bi^'^?r I 

^'f) S(i6'6|?i I 

*t) 'al^t»w 'siPiT «?rRJ|5|3i ^ I 

^) ^Il¥«l^'»ll« G10<f «^1c®C»W »l1^CTJ I 




























lwi-<t.ioo 'S?ir^T*l^ 5‘cn ^*IT 


®) <sin»|R«p 'OTM^RI^ bH] 'aul'fiBflt'^^'i I 



■ 5 ) ^ wUltoM «|1ra -'llt’ll'i? CSRH^ aiiloJfiilh ^Jl® ^ I alwlerc*! 

^) ’«lf& 'airRSt^f^ 'bI^pw ‘Bf aq^bi^itw'5i1^apf^swJTf^^^1^c5Rf'sic*n 

'€(?rRjf*f^ ^5pRl «rtW <.*i'i>h ^ I 

^.8 *lt^iiln ia« Mo*i 8 

■^) ’I1'0?11<r oiPlwo upw<i ^>i'a|<i caewfl Pi4ii>*i 1 

^) '8sl'^FiC''m '3(i^ln, '0(1^1^ '6 *il^<i ^’•lil 1^f% ’jir'^, ®f^, |'tIc's<i t^lF^ 

a® ^5% «I1^ I 

*t) Rt"i^ •fsi^tir «ic*ij s-to 'f&.^.^rl^ QTB I 

^) •*|'fr 'S 'oajll *||'g«l '0fC*1) V-io l&.f^.Wl^ C$V!9 I 

®) "HI'S*11 RFl^ «fc»lj ^8 1^,t^.'0|l^ QTS I 

<t.<t c*iPh ca® t 

^) C^CT (3P5 *1^IWl^ 1^ '»l“»j(.^ RpP'o ■^«ilt I 









































♦rt'sfliM 'SRT "Pi'll (i^^t*ii ^Itl^K. I iw* mw Rs^bH 

'otai»iii ^ I ^tf&t, cflilcfl»*i ( 4 ICVKI nicwii ^pg^f 1^ GIPJ (SI®'^!r*H^l 



16ar-c.i^* ^-‘3f ca® CTftw im ^ 


^CTn *l(cir a® ♦fsKla «rwj *llcir i ^ RwH*il *lfl^ ^ i 

®) PifSt, <aw w^- 

♦ ered;5pif^'STft»i6®rT^i 

♦ «ItlL>Bn Gic*t^ lira -nNw g® i 

wPlCi^a ^ « ft'ii t 

wRwfl <lf^ «1^ R41i>(,»i R^«wt*il Rm&iI 

♦ «t?iCB5!t 

^ <lt^ «*tt«*t^' bj|R<i fiw&il wPltFin i>l^» fftw*l1w « fi*» Pi^|B*i ^ <£Rt,Pl^ 
^(^pit??rC5|PtFTOT&^l 

^ 1^ *tt«!lta W QTOB^r 'EM «l«IIC’1*fl «IC?lliM ^ I »llBtW 0*1^ ^ 

I *(31^ C3K®a WM cswn '$*i*i1« c^ (spfla 

cs(5Tia Piwittw »ii^wj c*|5iia ^ i 

> I 

> 'ti«|^’HW'M^^?RniW!IT(3l«CT^%3r%5'*Tt5rt« I 


















i Sbf 

> OSpTl^ <pc5l«i ^l^l(.<ij csi(.vsj>g ^<1? I 

> wn:® *n^ "^fST ^ I 

*(tl^ ^fSl^ ^rsRT 'Q Hw o 

^ <1^ ^TSRI »llc<}f "Sfl^ '0|^<li5l '^fST ^(,c^ «?l*il •Tf'8 | 

^ ^tN3in?r ‘^’ wi^ ^^fSRi ’tl^, R'sjif^i 1^ 'o(ic^ •tns I 

> ^ ^ ^ ^ I 

e.Sft <iRr WM R«lillR 8 

^) 'Qill^Pt^ 'ol^pr f5i^'»lc.<l C%*f C^TIt I fceTf ^0*1 CITS '»W^ •^'«l<l*il ^lc<P I 

•^) cs^ ^*(t I 

’t) cg^ (W3TITI 

^) 'Q (.•^l<P <P<ll I 

®) c$)V9 ^»i?i >i|<i*iHvs|ii •il^^lc'il I 

”5) *l(.*i I wit’ll Csrf^ i>l®1'il <P<ll I 

^) "^tW Wf I 

W) <IJ<I^I<1 Wf I 













csrf^ 

(DriUing in Metals by Drill Machine) 

1®!%^ csrf^ (c^ ^) 

5t) 

^) %ryt^ 

^) 

t) 

TSt) 'alJHRxrl 

^) C5rf5t5Tgt*f 

liO) 'OlPf^N ^^5Jlf5f<>n^ (i(J-o ^.f^., o.i t^.1^., Tfl^ vs 

is) f^2f^ WC?l^ 

^) "srlf^^ ^sKt^ w 

u) (i(i-o Rt^.) 

e|) ^ (i(^o t^.1^.) 

«f) >iMW31 C?l^ 

C5T-^5rt®& >Q 8 

'STTp^f^ c®T-«n^ 'Q "sn^^ ^ f^'8ti^c*i<i I liiwcifi (?r c^ 

Wtlf’tlTf (TT <131 11 <Pilic*il 'oihln '^TtWiT C^»K 'Sf|?fit1?f 

'?im I (?r c^ % ^^ 5 ^ c^ <m<'«)<sc<^ 'oi3HR>w<i c^ 

'«ll^l'»lw "stWI^ '®ihl'© ’tit^ <i»nc'© (?r*tlw ^ii<i'©T(.'s %t RuJu 
^ I wm’tm % wm c^ ?T ^i^i'oi<Mn 

^ ^ RwhI 1^ io 1^.t^. ^ I 

lS<pvo|c<i >ili¥k ^cvo Rcjjl'o* ’in8 

❖ 'oiiii'oi<pi<i WT ’©■^ ’iiRc'o I 

♦♦♦ ^ <[\ voiPfiii^) ^jiriir’ftt^ n 15^1 (.<13 ^*i3®iR'i S«^ic's 

(?T5 ^Tt^tW C^^5Hf I 

❖ 'i|<PR'»lc<i ’iwof <tft^ ^*i3^lc*i (?T^ a(kR<ilciin nKlc<i3 c^ 















































♦ C?N1?I tipi's 1^ ^PTt ^ ‘Jf fi'i.c'a (.•n^h ♦TtWir 

(.•»i^ln ’1^'^ I 

♦ ^l<I^CN* C?IC*f ■’ilP*?, ^<ll I 

♦ R)«i^«j|w<i *ic?i^w (?#^'srMiR-*xc<i* <i»m io 

I 

♦ *||W?, ^ ^PRI C?f 5 I 

<>.« «iMwi * 

i£ra ^ ^I«i'<I'9|m ^sil?r iPilP^^ ^ ^51^ iH?li>'{?l <ai^ tiR® ^tPT 1®% 

I Wr <i\Wi I 

^pr® ^rW CTcsr ^[^1^ ■»rtw I >^1? ^NW 

jPllt^H^ ^1 '3|'®il^Hj^ I 


'CRiT^ppT '©i^(.*i jpj|*H ^i<i ^pnr RjjPil^^ ^i^pnK ^- 

♦ »|IJ^ SPjli^?. *11^ >0 C^l^ PnIi>* 1 <Mt,'9 ^ I 

♦ c!5fic®m *B*t 'a '®*il f5*l^»('» ^<ic,'o ^ i 

♦ ^5tc^ ^IItT <MiVO ^ I 


#JM i 

■^) sPTlt^ (fl? ^fsur I 

'^f) 'eirRspi^re^ ^ i 

«() "sil^ ^*1 w ^sp^k CTf^ I 

^) 'S^rR^PPlW alWW ^sc?r '6 |Xct 'SII'B^I'Q I 

») jPilFHl »niBrl>i ^ wP^ic^p 1ssPr^ (fl 'q*(^'a sR*"^ ^jl'ShH 

I 


'b.8 ^ Rc -nlS^ 'o|(.«s IJ^ olw 8 

♦ ^ &lc<p<i ‘W >3 CSiPR FH^"! C^ 

^ I 

♦ -Jil^cew iSa^ fitter »i<il’»iP Ijsj^ Dlt-q* 

c*i'5 ^ I 

♦ C®f5 ^T%BR c5*tR ’*lJT«i^ ^ ^PT fl® 

I 

♦ ’H^CBR C5«11® ^ral3# CSiPR 

FH»(.*i PfB^ I 

♦ ^»r 1^ ^*T IS}«p5 <11^ Rs?r I 

♦ (3IF*H &IPc« 1^ RciJ^i C^ MU’pI 



^1 


fSar-'Jj.is ■5t^, '51^-^ 'Q ^ 1^ 

























OiPIhJ'I 




^,(t M\^ (?(^ s 

«I1^ Iia*i RcSfl («f« <pw fiaPi^ *1% <q»<)C'a ^ i 

*lf^ I^^RlPRr W 51^^ 1^ 1%^ «f|^ tiwi ^|44 Bi 1 «I1^ ^1^ 1^ Rwb-il ^ 

('oll^^ 'sjjjpf a|tf^'5|1f (iRT ^c'® I 'sk’i^i Rcjji) ^ww ^*uc»( 

(R.P.M) CT<f ^oc'o I 


^si|^-pi»|®^^^5|t^ S 

cs=^^5ii^h® 

D = 4l'3|Mil RPiRiJlu 
N = 1^ Ru»<i ^i1?.f^.tir*f 

/^C ^DN iT^f^'r' 

Co = - Ni>M/lail*il> 

^ooo 


N= 


cyxioop 

71D 



1m-4j,'^o ®lfli»?i|ii Rw5« « R‘c'b<i Pt<p 

«tt^ ^5i1ir.1^.‘iR ^ ’PIT «t^ ^sitT.f^.^iPi ‘iRf ’iw ^ I tflc^car RVU'a^j '5rRi.1^.‘flT 

^j<(^|<i TT I Rc}|)’0» *rt*PP3^^^^piT®f^- 

♦ «t*f^^rlT.t^.*iprTfi>'^[iRfTt« I 

♦ Tit? lil «|Tf^ 1feit CtfCT Pi'eiwo ^ I 

♦ CSiPiT 'ai<ITl« ^.l^.iiPr <flT TRJ Pi'o|<i ^ I 

♦ R|'6H »j4lwl Tf C*tw Rl^lw-d 'sm(H I 

i) wPlc*ni cBR®T \5«>'e|?i ^ I 

'8) ^ll.'o »1'Sln'8)*i 8|C^ ^O's *rtC5I OT TTMId RR>'» T!S I 

8) ^URrKK I 

<t) t£ppr'5tWCT5^TtI®lai«in5 cBR’TTt'sl^Pm I 

'is) 'QTM^f^ 1^ *lt*icn><l ■RcT I 

S) 1^ Mv|<i ’IPP TM? 'a(fo»ic< *ilPic?) ii|T< PHre*!w TUI® ^pTtW ^ifl^ I 
b-) 'QTM'IPPII^ »l1>IC*l C*t^Tt^5l^!TTlW^Tlt^«lflit0T C^'Q'i^ (TTIT 

^ I 



















io) csii^ I 

«) %»r *1 hic 4» vsiitpi^ici Plii|i|;^ 1^^ i 

io) %y4 'sm.H *l3l^1 ^ I 
i8) 'afll4Pl>l 5lfi4'af|« I 

it) (*Br *lra «fll^*iw *3^^Rw '?pi ^wl ^ i 

ifls) w *)Br '8iflif^ ^ ^ cs|t-«H ^3ii^r ’PW 1|*r 

wHWiI AW «ftHJ I 

^tw t^*B Rtn 1^1^^ WiF ^51 I 
ihr) ^ I 

*i®Ni %a5 OTW’siiCTt ^itwr ifewrl^ SiStn f6*i>i ^ i 



16ai-«».’0l'flRT(^) « P*W(^) I 


i) '«lll4^PW »ll1^*lll«H ^\ I 
^ «!(1=^RcJR 
«) pfe *l31^l «l I 
8) «lll^PW «licflfl 'SMU.H *lS1^1 I 

<t) fl?il41®l’i wjRtt *l3hft ^ I 

^») 14*1 Rl» l3t«pwiw ’iil'ri ^ i 

^) f^tWI Hfiaill 13^ '^CB^T?lt I 

v) ^fPn <4111 *ni iifl isli^ 'sl't'iiw I^i "^ll^i I 

!*) ^iPTlflfl ^rtPMlBRI »lWWI Ai\^ *lll«Kl 4fll I 

io) csiw *iic*f nAv^ *itw^ I 



















ibrva 

C^Cfl 8 

i) flT55pi^1^<»fvf c^TKI^ Wf I 

^) (7PI# ’N'Pf W I 

' 6 ) iPjiFM?, 'a prf^ ROiics^'^l^ c*f«IT I 
8) <p|(.«M 'S^M <rNt I 

(f) Plf^ 'ot^^ ^R«)»I<1 '8 t'0«ll'S» I 

H) C5jf*t^ c5f^ <)lc's ^ C*li)l®i <rNT I 

v) '5i'^R*rf •^tsf <p<ii I 

{») 'oi'^R*rf Ro®! R'i'^i<p'5w$i ?|^ c^irt I 








UjH Rtn fijtq '^jId ^ifi| 

Clkppmg in Metal) 

wil^ R<iH I 

i) *ijlb ^liJH iMJ Pl4ifi» ^ (BiM ^ 'aflt#l3T I 





0 1S»i «i %!m c^*ifir, nw «^B|3it) i 





>D)^iiS^’il^iBBftoH^jtron^^iH(3W{*it^(W^^it*t^lCT»cfl >ilXwoia^few<niiPgO i 
8) 'bI^’i >1^ 'salRft d5ft*f I 

*) '*iai*i ^14 'aiM*i ♦jH I 




















ib-e 


HA * 

♦ 'a'l^pw V i*Rr >i1<tHlw 'a«in|ii hcs ^R«i ^ V 

•iRT nW^lci 'aiii^fR^w HBwIt-q ^ I 

♦ 'flilWSPltfH ’S^T ^pRf »|»||'awit*l liRt, ftitttfl ^ ^V«lM I %a?l 

CHfliMi 1ll4W ^Itisr I 

♦ RtM PfC*r <il^l<i ^Itisi 3^ ^M»i ^11 



1@at-H.ss 'airWSH’i 'siltJ^lMl i 


H.® 1 !JM MW l*Jl*l ' 8 |(t»+lwl i 

♦ “SiM caw* ^R5*f ®ltiilBM "SI® ^ I 

♦ 1?JH Grew ^|HS»r '5lPT 1?IM 'B|1t!^lMl I *5 jM 'adt^k'iln ’PRf CH?1»r nHw 

^ w*i tfjluHn uijhl^'iww I 

H.« (?^ UiW «ilS^ bWiwI s 

fttiW 'SIWfl ^IWI 4-^ GNRT GlPt WISJK ^1t'Btt»M »llH)t*U 

UjHw ^ I 



fSa[-H.« C5^ CiM» I 


(^ IJjtHifr *St5 CTil? ^rtPt •Rrlji^'^iilfl wi?if i 











( 8 ) 

^ I <^\ Hcg^ »r§tir5i?r c#r w (csfr 

c¥Dfl) «jc^ ^ I G^xm wcai «i'§lfl'Ai!i «rc^ ^?iiw ^ I 

»*('olw •f^i^iaFPf c»id5n ?lt*t i>lPic?i i 



(4) ^ Mt**l'* *l4tlftt'^ *(1^ f'^i'iM *111® ^PRT t®*r <MC'o ^ I ^5*T <ij5^lw<l 
WT ■q'Rw WH l^*t Hj1& ■w^'o\ 

I ’Ijlft ^^*1 ^ I 

^.(t ^ilb ^(Ul *i**l:|^‘1* 

^) f^Rsvft "bH fi|t?ll»l tfel 4|1>M C?W8|& \a1(,'a ^ I 

^ 'aiH'/c'm *i?r ■5t*r5^ 'ai^^i^ »iR>ih 

>spilc\B I *lml«c'a ^*tf^ vj^cii ■»i“^-'f^BiHt^ *W «fc«K <mk** i 





'ff) tRR® ’I'Si^'sfc'o ^fBI^ ^ ^ 'SW 

wltHu '^I'TC.^ ‘iR^^RI®T GMT Hint's I 
<f) *(1^^*l?f 13»Ri f^wi -nl3<i>l'o«i nlnl ■n»ni 

»fR?.'GrRM? I^Pl's Xl^ ^'®*il'®' flNoo ^jR' I 

^jIo 5*<IC'® RW I 


















CsiPN5*r^aHl3>l5f-i ^\r*\ 



fBaf-«l.br8 C5*f C®®I I 


^PRf C^Ht CT, C^ Rmn i.'O'omW ?T C^T^ CSC^ I^vaw 'atlUw ’^TRr I ^1^ 

’sRt.ii ^ jClvaw (.^<1 ^1 ^1? •?! I iii»i'oh'!^|s WW ^ ^<iI<i 'sr^i 

'BjH ■^I ^ I ®NCSf ^ C'^lc^s '8i‘*p ^jImh (^I'S^Iu 'il^'st) (y*i 

^?IT I ^®r ^Rlt T^uiii 'SICTJ <p|S^W *BTM t^BT I^cq-n ^jIcm 'Sc^|I*i(.<? 

•^IF vri^spr ^ %f5 "5;? i ^ 

CT Sc™| %|5 ■^fS'l^ C^l^ tiW ^r*r? t^OT ^5? '?Rr I 

®W*I*BjT*f yISw ’IjId ^ *151^1 ^<1 ’iJf^ IS^ 'adt^^'il i ^lM"5l*RRr^T*r5 wPt 

*T<i^|5i ^c*i ujHIw ^ I tsit‘»pctfi wlt^RT 'slif'o|, IJJM ■'iRsf 

I^UJ<l ^IPT I 'a||'»J'«5H '<p|'5|n ^PRT *bt^ iS^pajvs I 

'ail'oj'a?H ^j|& '^(S«p'oiw ^*^8^ ^t.«t.^^»(l «^l 'H9*(lc.’i?i *ij|cM l^vsii 

'5l»Rt^5C?r PTC® *t1C?r I (St® Ht*tt»lBF'sH^J^fK Mlb^l »l^et'4ilM ^ItflUt 

CTW •Ural I isl® c*tw ^srara •iH^i ^ raiOT •nrai i 

UjtP^ OBT WM R^mllR t 

i) PiRf^ f^uin {iJjH I^*i) BMi RR^ ^rlC*RI *BlM (?f5 ^nl I 
’^) ^jw «ic?i1bR)?i% g^ fis 

'oihlo Ra %ttRr ^'3l<i'oi ^»i i 

'O) wjIPIk, hurt's ’•llal'olw Ruin 'S ujIc.^RT **in*R ^RI®r GNIir nHc.'o 

^ ^I'Bln-ii «I1^ I 

8) oHci ^^t1^^5[t?isi^)\5t‘5]t*l i>H1c*i “BjW '»lsrln »i«l<i'<1 «ltW I 

<t) 'a?il4Hc»i<i «rl^ ^siraR R4^i>i ^ «jc«il«w c’Rar ^11^ ^sosf 

njnn)n ^ i 

^) «wra( 'Bn’f <£(^ •rthiaprar tM « bHIc^s i 

H) ’jc-ilPiH "Bit®! d1»iIci 1 n^ketn ^ilS^ *1^ 'ain^ini ^ i 


















(i) ^<1^ «lli4EPlf ^ftPft) wirfPln^ *(i»TTi*ipi I 



{^) I ^ nsi ifl'H HW »v I 





(«) PWtfS* iMHwi^iMcili *ii i 



(a) wIM^ i 

(*> 

(*1) 


















br.^ ’■iMl*^! * 

(i) ^ ^1* 4« V 'dPf *)on*M 'fli*piilll fB*n 4< I 

(^ 'sftcflfl V 'flnil^t*m Mitii ‘tl'l ^ •tw Pw®ff V •!*« 

f^^JG 4rl^ ■*1I'9 vil'S I 



1Sar-lr.8- '9fl1’^l*PT«ftpr^fl*?FlPrt 

(8) ^ItBHi *ilttt <Bii4Pl’i Rtwi Rw Picsr^^ Pi8Fff xniHlp|t>M R» 
w I 

(<t) c»ll*iW?r'«8t#pr'^lJ?|OT’«ftpTl^<llw CT8W’®ftpw V «w’^®iwnr^w 

lB*1il'ttlM '8f(lS^Ml'fl 8MJ ^J^lO I 



Pfl»^ I 

(1) TS(^-31» ^ 1S»Tt ^ TS(^ ^ I 

(^ ^ ^5*inr c^ ci(i» •I'^sPiw ftft-a®wi if Rl^ ftftw ^SnJa 
















(*) *f^ *1^x11 W 1>^a <jij^c4 Villa's I 

K8 ^1* ^ I 

(i) ^iW ^ft-aiJ-rluer wtl-^pw ^*1^ i ^d®*r 

I ^tt6^ ^am ^ I 



C^ «l« ftRraTtn^csil*l ’Wfl ^wi 16 ^ ^ ^'fpiM i 

(o) 41*^4*ff vft- ^t-W ^JWIW 'fll'^ ^rtSifl iSfiftiPtW '«l(^ '9lM'<Mfl 

*ifi|iiH Tprt'a I <M5 crtw Ri|\^ W'flBilfl *ihiI®m ^ i 



■ftlf-V.br- isft »jAm ^(iSf »i**lfl ^?K 


(3) ‘?'(iJ| PN^sarc»lffi^-^iti]Bi ^ i 



fftiB-lr,!»- TBft-^rfU ftW %IF TS*)" 





Ke <fl^*l0r *lll^ i 

i) VHl^ hW ^J|b »|3H1| *15 •m iSw* ^Jlb ^l'0| OTPt^ I 

^ ^itwt’srlCTt^npr 4flH Htw i 

*) ^Jlb *Rr ^ ^flst C3rtt CTlKl 'S|1H 136*1 ^**1 

ftPra I 

8) ^JlCM 8M* ^ I 

ff) fis® ^ ^ib ^ii5i fl**i:| ^PT ^f-i^ c^iewi ^i^Mj ojt'M i*i8 ’iftr otw 

^ I 



ISaf-v.io- ^it8 ^(tJifl wrai *ill^^!r®t 


VA '*1^ SHlI t^M »i»^m I 

(^ TSl^-^w wR Pllf ^ ’oIotNw ficw I 
(®) ^'*R nH*i ^c® ^lp* ^®*i '^Rn 

«ill^Pjfl 'aiC'M *llfft »I>IW|P| Mtm I 
(8) 'esil^*jw '^Prn 5iW S'l'i'BlM Kl*H'«» ^ I 

(ff) ^itF ^fi!Hi ’pnr CTPt iJt*r ’y.'OliHl 1^ 'flw 1 b*i^ ^pit 

"^Eff '8 'Sflj^RpWI ’•pfi *itc? I 
(4») 'JJtE^’Sfl^TBft ipGiRw ^Hcfl 1&*|sr^»llnH ^PO ^ I 
(*l) «lt*llBt^?| »W| 'bl^ »1»HI I 

(v) ’PW « *tBnf-f*!iF c’lWM cijcvbfl jiIS^vb! ^91^| I 

(i) "^ictictw ^ ^n^tfpT®H^npt'^w^flW5jW I 





*|ai (Vl^ G3f^) 
^spolir - i 



(Safety Management in Machine Shop) 


i.i 8 

'qc<p(.'sti ■^TTt^ ?iN^ (?r 

w=ni:^*t "01111 >ifS<i>'»lt<i ^ ^ ^ ^ 

'oic<p(.«fi (?n:^ I ■^f^<p'oi(.«i ■^^(.Rfi ^5(1^ ’inr i 

3iNl«ij apl^ c^ ^ g®^ cwl^ ^ «P5i(.«i <11^ I ^ 

w ^ ^ I c<^ ^ >i>i?iiitvsi 

i>iR,ii 'oi^<jill ’f'tj •^<i<i<iic^’^u> I <p(.®i £if^^i(.»i<i '^iwt? 'Q ^fiTsr i 


♦♦♦ ^plcsto <icai<i <ij<i^l<i I 


♦;♦ 

❖ 

❖ 


<M®r <p<i|$i <iai'^^<?,'?f?||'8s_lc*i "^pst <p<iI i 

^stw c*fw ^NTI 

(File), C^’fl? (Scraper) 'Q (Screw-driver) W 


sTlf^ "^tw Wf I 

■^^oeT 'Q ^«i«p lJ<ps^vs WTrf I 

“*fR” (Grinding) <ij<iRl'si ^ i 


"STf^ 



(3^^ '^tW <p<il I 


i.'o 4l4i'4>il*i ^5ii^ % 

(i) C^lf^ 

(^) •ll'oiw ^'?nii^^ snsTtw^T i 

(vS) 5fps C<tHT 'a(<l'3^l<j ^ I 

(8) '5JS[5|f% Csrf^ I)l®llHl ^B'o ^ I 

(<?) C5rf»tJT ^feTfWl ^ I 

((Ji) C5if«tciT C^ nivsit's (?^ I 
(‘I) W\^ ^ ^ I 

(b") uHiC'iN ^fsni '0|»iwi(.<li^ '^?rf 'Q «i«il I 

(J9) '*l<lt^lil C^ C5lte (W3TIt; W5l|SjVs Wf 

^ I 










































i)S5.vS 


(10) Rijj?, ^c®i •^csf •^csr wf"1(.»i<i <p<ic'® Rw I 

(11) CSjf^t^JT 's|'!iI'o|R<p ^ ^ ^ I 

(i^) CTSH csrf^ ^C«T “Under Repair” ^n?sf 

C5rf»t^J^ ’lit?! I 


i.8 8 

C5}f»fs^<^ <P<||<I (71 (^R Tj^^RT lilvSt^RlR ®r«ij 's(<|‘^'I^’R C’fMl^ 'Q R^iI'RR RRSflRlI^r 

(7PR- ifi^sfR, ’t’Rpf, WRt, ^ ’tfRRR ^ RWR 1(Rf^^R^t^’f f^’R C’fMRs '8 



(i) C5|f*R*R^ R'Rf '^RlR RRR R^Rf Rf5Rf5 C’fRfR^ ^t^RR RRt ^B'o I 

(^) (Rf*R*t^’t RiRf RRR RT?j^, 'Q RRXRJ '0|«1^h ^RR RR I 

(o) crI’R’^^ ’Tfw &®ilc<p<il ‘ii(.‘p<iiwR IrIw I 
(8) ^ ^ b'RvbR ^ ’IIrRR RRt I 

(<?) (Rf^^R»n:’t RJRf ^^RIR RRR »l|tP«lR 'Q RRR ’t^RR WT RR I 

('Js) <flt>R|®1, 3f)|^ 'Q f&^R-ii) RRk's Rsj^R i^'QsRI ’IIrrR <p<(C'® '5JR I 

(^) (Rf^^R*ti:’f RRR (RRsj^ RRRR’riRRR RRi:^ ^ 

i.(f csiPR*tc«t ^isi'llR* <mR ^iQmI 8 


(i) CRf^(.*iR «r*ij lR<p|ll '8 ijsi'^'^^^ <)v|iJi'@<i <p|^l<p|I^ <il(.^^^iRt 's|c<P 

I 

(^) ■^fSR RW CRSR- 'R^8RR “r” (Power Saw) RR RRR RRWtR <pRlR»lf^ RTR^^ RJR I 
(O) RIrrTR RSRIR R^Rl1%®^Rt 'ilMRI Rlt^ I 

(8) (^^-ii| RJR^'O (Rf*RRCR «rl'ol?l (Rf*RQ7Rt Rl%^ RNi:^ RJR I 

(<?) ^ a}v5lRS*ttRR WCRR R’fttRRR-iflR RlRlRlfl^ RWtR ^ (Rt ^ 
(Rf^ RRftRt ^5ttRt I 

























i<5>8 



i. 

^l^l'Ojl^l C'Ohl<l 

vs. C5lf*t^^'^ •‘PiC'Stil C5Nt^ Wt 'S^ ^ SB^? 

8. C5rf*t^Ht^ <Pl(.«t<] >i»i?i sq<i(,*i<l '^'oi ^B's? 

C5rf5JH*t^9f ^ C^Tf^n^ ^f^? 

^ft!lRp««l*t 8 

i. C5if5ti^<>f Jivsx^’vol ’fl^n?^ sltylsr^^vol ^ I 

C5lf»t^H^^ iSffU V3 (t^) 1^ t^’^«Sf»i<p I 

vD. ^ ^ 2|C?ll'St^?l v5 (1%iT)1^ 31VS4VSI Wi ^ I 

8. C^lfwf^sf ^rsRI^®1^C®llc<P '>ll'3rlc^ "^F 

'^5^H '^rsr?f c’fl*ft^ ’ff^*rft^ £f^?rtw%?not i 

^Hisfi^ «nft 8 

i. csif^t^’f >|^<^vs| ^ I 

igfSU £jc?i|et^?i 3i'o<pvo| ^ I 

vs. <i»i^ji'»ji>i C#*I®T ^ I 

8. j»i<il^ c^tMl^ 'Q ^Sffsnl^ <ij<iRh I 

<t. W’Hf^ ai%?lT ^ I 





















(Workshop Maintenance) 

^ ^ 'aic^c'srl Rw ’TOS I ’sr?I®Tt, ^“ihlRi R'fijiR ^ 

I ^ ’f^lWCSI ^2|t^ ^Tlt ^ 'olWC'StI ^Tlt ^ 

'st'ij R?iPi'® (?r <ij<i'3(l '2t^®f <p<ii ^Kit<p <i«ii i 

c^ 'Q^rt^’f %p 8 ^ ^ «rti;^, '^- 

(i) <^9<pfii'o (Planned Maintenance). 

(^) '®lPi<p| "STlfw (Scheduled Maintenance). 

(o) (g^-T5l^ (Brake-down Maintenance). 

(8) (Capital Replacement Maintenance). 



(i) ’l^’jsflnswttCWs 

^St^DTtf^\ov»|c<l C^ ■ 5 ;^ <1R<p151V0 

<l^®llc.<l'*P®l ’*1^ ’IM'i <PW ^i(.<P I <i‘*pH|c<l'*p®f '>3^ 2j<|»|$] I C^PR- (■^) 

('^) CSRTf^ I 





c»i'siN'o, <in®ii(.il, f’lrn? 'S^?ieT, C^TH 


^ CSl?lt^ csrf^ 2}%^ ^ C5rf>ta « 

RciR^ 'ol^pnft ^ C^R ^?iC*R (PRR^ «rl^'a <pi'8t'^ 

■fK (PRt^ W®llc<l‘*P®f I 


C¥R ^ (Prf^ »llf«p|^, '8 'oR^Ri^ R'OilR 

'^T^3R ^Ri>l«i»ilc<p 's|Pi<p| »ill^<p n'spHiw^®! <i®il I 


(va) g^-\!»|\5«t g 

C^R (Pif^ R(.®1 '^’fRR C5r*f (Prf^ 

(PRINTS <pI(.<jMc.<jI^ I 


(8) ’^fPR«lf^l5)*RiW*ltCWl 8 

Ri'2'^^ Rf (Prf^ (PRTsno Rf '55^ JIG'Sl<i'8r'i<p stW '5HR=Tf RR; %§ 

RR (Rf% I lil C^C2f (pr*ft RR (R, (PRR^ ’^R^ 2fR ^'®«i (prfj^ ^ ilR <PGi] 













































^ I Rh'B^vs ^ Csri^t^T W<l|si^ ^ W t:* 

^ C5|f^ ^ ^ ^*H Wf ^ I 

^.8 «ltil|et^il'*l 8 

'QTTl^’t^ ^wt'Srl ^TTt^ (?r aj^'f ^ ^ 

'o'KR 'Q?||<P‘^^ il**P®llw*l“'t I Rcjj ^^®llc<l‘SfC®t^ Sj(,?||®r^?|vo| 'o(lc®lll)*il <P<ll ^C®ll- 

i) ^ ^ ^ '0|(.«q»(.et| 

I ^^®t1w^®r '»ic*i <P5ic®i I 

c<Ht ^ ^ csrai^ ^ w ^ ^ w 

<»rft?r I ^^h*H ^cii ■f’tef ^snf^ '^»f^ i 

o) ^ ^tf^ wi^iw<i» ’T'It 

<P<ll ^'®<l '5^ ^ I <P(.®1 ^®tJ Ri£}»C?J< 1 ^IWI^ '8 ^•iN ^ ^ I 

8) ^if^ ^fs|^?r 'Q %IW <p<i(,«i (Longibilty) C^ "^nil 

(,'5<p^^ I \s|^ C^M ^'»|I^ ^ '^55f <|C«1 '^5^ I 

(t) 3llJ<^'»lt<l WoT (Efficiency) ^ ’tl^ i 


'a|R»l<(Rl*^ fit^o 

i. w 21^ ? 

'^. (^<p^|S«i <]‘*pHic<i'*p®t? 
'S. ®it^^sf?r® ti'*p'iic<i'*p®t ? 
8 . 

(?. <l‘*P®ll(.<l'*P®f ^ ? 


'8¥l¥»f‘^ £|<M<H'oll I 

' 0 . 'STTl^'^ ^(•sp<.j|c«q-»p«t C»nPl<P *n^'tt <1 SIC'S # C^l^ ? 

8. '3?l|<P‘'ts>f <i*s|»c||(.<^<s(»(.cj^ S|c?ll®r^?|vo| \5c?l^'^ I 


fifths 

'^. 'STTl^^^ <l’*P®llc<l'sf®t <P's 'S ■^ ■^ ? SjC'sj*? 2|<p|c<l<l at'S I 

'll. 'Q?ii<p“t’t c^iPi<p *^t^®tT I 















































(Vernier Height Gauge) 

> 8.0 

^ ^laiKcH^l ^ '®fC^ 'Soo'al ^ ^®R ’Slt’tl? C^t^f 

I ^siW^I-si Rci C5t^1w I&R»^»ic^<|| c^% ISdovsI ^’sic'si I ^insVIci 

csiPmc^t, csrSM 'e?ii^’f, wuSMfatt^ ^1^ c«t^ c#r ^ i c^ t^^rscsrt ^ 

«I1C^ I (>) '»lR?lh C^ 'Q ('^.) C®tW I 



(^)8 '»lt*f?il<i '^1^ c^t^f c*t®f 

«.i '»|pf?||^ C*|«f s 

t£# t£R# a|>5J^, am®! Sw'sl I CS(f*R*tC^'Q CSfSieT 

^<l5r OT-'sit^ « -snl^^ w <£^ ^ I ^iPfaN ^ cncBf^ « 

^1tfg(e|tf5f 'sr®^ I Sd&'sI *l1l^lt^ Sl»'s| *lfw 

^inrc^PT (.’ksM 'ai^<ii*t »i|R»?> ^1 ^ I lilT C^C®Rr iwltf ’<l|va|'o|o^ 

■*1^ ^C<r ^rtC^ I ^^l ‘^’ ‘f]?' *W I ii|'^ ‘®f’ liRT (i|'^ 

*(hl(.®ll ahR^h >^KIt<ij 'oih'^ <p<il I ^R^tRRT ’^T W 

^ csit^ (?m\ ^ I lii W ^5i?iH RR>c<»iJ<i w 

^ ^ I Base-<fl^ ^»1CH*I iSHR<IIW<l 

cwi^'srf*ljcsr R(.’»ic<i'SR't^ i Base-^il^ '»«itn“i 
%6?r CWRI 'Tl’t ■'in'nw’^IRr RRi's ^ | 

'slRVl^ (?tw ’sftt’l^ ^ (?r9^ '»lRVfl<i 1^ 

'o|R«l«l ^'I'»t>3l^ O.ooi ^ (iR?.CSI®^ H'^\l«<.'o 'oll^sh «P'l'^j|^ o.o^1^.1^.(.’jc.'BM 

’»iKIg<|] o.ooi RRa 0 . 0 ^ t^.1^. "sit^f »i|S<p'o|g<i PT^ "^IlTr I 









































nPpl5»r’ai’ltcspl*r-> 


'flA t*IWKI *1^*1 t 


D 


A- ^ 

B- 'eJlPTaw 
C- 

D- GS!B 
E- 

F- c*f5^ 

G- 

H- 

I- ^lX*i If 



t6ai-^s 'olPr?i1<i c'lcsM 


«-«'»lPf^^hl c»lw?r «icflW s 

'olPf'Ni<i C'ltBMI aitSMt’Wl ^CJf ^BHW ^ ^It- 

(^) iflrtfe ctH ^ ‘SI? ^hRh w<i Suo'oi "siMI^ "^^tcw ^ I 

(^ »l1^CTi Rl^ 'BMfl TUtll «Sc»'e|D ^S^’SIt*ltll1? I 

(«) ^r ^1® ^ tiRI »iKic<iJ 'irWil I^cqn “^tCW ’j'oln'ol 'siT*IT 

cj5*wc*wK.-’iiw i 

(8) vl^'^luiii nt*i wilnH ^Mi isilwfl 'il^wi *I^I^E®t?r ■^I'Bf '^s?iT <||{| I 

(ff) cJiPi5Hn, OT=itc?i»r cswil^ ’W, w^huJw^i 

w^iIh^jM ’Rfift «i^ v\v^ ^ ^rtl¥i §»r 

«ipr«l« ^3^ C*|5 ^W4'8lM I 

(»!*) ’It’fBT ^ ^lOT ^ ««1^ CTPf *tT«?lB CTOI 

"^PT 'b|?lH ^ ^ I 

«.8 'ftiPfun dciw t 

(i) ^tf3(ii1?f c»J«fw S^Jn SMJ fnfflfi ^Icar ^n3iM \ 

(^ '^}'^sjw*i ■^c4' 'SRt 'Hw 'oMi^ ^tJ*i Rmi ^fHW^ ^w ^TNI® I 

(®) ^T*nr ''iks^h ‘Mt’® CT tVw*i HRI^lfl wi«i •Rr wiw *j(^i>i 
»ilRni ^ I 

(8) 'olPT^lfl C*tW5 OT 'iN^jDVjpl ^ a*riD^ ctW (Moveable Parts), PWC^lt 

^nc® '»i^w ^(.'o *111?«*tw (,»i^«w ^itc^'snc^ •»i?i’ii?i 

^ JlfiftlCJll^ Rcw I 






















i<9c9 

(«■) W55T 'Q "ST^ ^ C>llii(:<l» C<l?ItsT ^ I 

('}}) 'oTO ^ ^ £t«f^ 'oil*i|vo c^ti:^ '»lPf?il'g ^ 

<P'SIC'0 I C*lin®T (7R ^®f C'TC’t 

'SF^'^sT'^ ^l<ll?l I 

(‘\) '»lf^?lltl C^ISTC^P C4H 'SUt’IC'i^ ?NT ^ I lilC^ C’IC'Stil RI«5| 

®Ti« 'oii^'2 wf ^5rf*w I 

c»il*lc*i<i f^<pc.'5'Q C^ <i3<i^h '^5^ ^f&'s I 


-vs 


i. «tf%t?r ^1^ c’tw# ^? 

'»lPf?lN 'Q f^PifviiJlw w? 

VD. 'o|Pf<3l<l C’tw 'S Re'S ’Tf^^f? 

8. <p|^»| i£|\i5«(|j5c>^^ ^-if|?r <Pl'S? 

<t. #R<IIW<) ^ ^ ^ <IJ<I^N «lf%m ^1^ C«t^ ^ Ci^TIt ^? 

'b. 'otf^^lH C’l6T(,<p R<p'i5 I 


i. '5lf%t^ ^^1^ C’l^ <1sit'o C^l^? 

cj,. «t%m ^ (?r«f I 

vs. '»lPfiil5i ^1^ c^ I 

8. ^ ^ CsT<f I 

(f. 'oiPfiii^i ^53^ C’t^'sf^ I 


«t*| 8 

i. f5TO 'Olpf^lt) ^3^ C’tw ^ v5^lc^t^^ <lj<^^l^^ (^ I 

'?r« 'Q alto ^ I 

o. 'o|I»fiil<i I 

8. '»lPf»lN ^3^ «’! c^ ^ I 






































rtw (Surface Gauge) 

c*iw * 

C’Ib? ^c«i 1 Psfai's I sl^'s’ic’P ^i(.«ni 

3Flt^Rc^ «l<Flw %ra®r ^ I «in»>9j|i »ii«wpni ««R 

^.■<|^ist^|#| JIUN^I*! «Tlt?T feRBl ^=1T liRl C^ Sb6'*| ^ 

HD’pI ^?n? '»iliiw^ C*M ^ I ^ 

c«i»li etw<i »i>i'9«i ^'^ffTK^rsiK'e alyl's*! «iic^<^il 
cm^ ^ 1^ R¥ (C^-"*!!!^, '^?rt%, %I1^ 

C*tl-ll4l<l <5^ Wf C®I1®1R5R #t ^ ’SRI 

H31^I Gilt'S'S C^tW ^ I <^Br I®'s 

(Base)- >£Ri 'S^ ^ Ti« RT ^ *i|?l'WWRI 

^ IFl^ ^ ^ 1^ « ^iKtCTT 
^ I ^ (Base)- ‘iR ’IW ^r?3^ 

t«n5^l1^ ^ ^l^^'olM 1^wr ^ 

-JH^ I ^ ^5ST ^ 'SIt«|J ^5*Rt ^ 53^1 

»l**l^(.^ ^Icet "ilPlcii C*tC^*TBl 

^iPit »iRpp»i C*Rf I 



8.^ Clt'BMI Rl^ * 

’'iRW»l C.’lt'BMl 'an,*i'»l\<R, PicJlI'S-1^ ^iPlT- 



fpaf-s .^8 c*tcBRr ^ 















































RR>:| ^ 8 

i. (Base) 

PH'S®! (Spindle) 

vs. (Clamp) 

8. ^ ^ ^ (Clamp Nut) 

(t. ^1^^ (Scriber) 

'Js. (V-Slot) 

H. (?tw (Gauge Pin) 
br. (Adjusting Screw) 

c9. (Swivel Nut) 

io. wt? (Rocker) 

ii. (Spindle Rocker Bracket) 

(Base) s >iMw->i ^ 

^ I I^c'o-a 'osici'f ^'q>'»Ic<i "si^®! '2^ ^ 

W®f '>ia|'0®l 'S "ST^ '^ll^iwer C’tWC^ «lj<145,h <P<1C'0 I 


(Spindle) 8 ^ ^ ^ ^ 

wit^o ^ 'afiU^iwi «rn:^ i ^ ^ 

^ I ?5jm ^ i^iw w c^ Sbbvsiii 'S’t? ^ 

‘il'^ SPjl*^ •i|i5c<p ^51^ 'sill5R»(.ii '^51^*1^ <ij<i^h <Pi](.'s I 


(Clamp Nut) 







(Scriber) 8 (?nwr >»oo os I 

’tfNn ^ C5fi^ ^ 3i<i®iw'«rt ^ ^ I 

1^-^ (V-Slot) 8 C’lerc^P C’lMI^M 'Q^ <PW <P<IC'o I 

C’I^'PR(GaugePin) 8 C’twf^ (RR^?5*R 'oeici‘*t^^(R?r^^5rfw i 

lilt >il<iW3i cti^ >i»iN<ilt®i >iltiW3i c’Rfc^ lii^^ c^ ^ ^’#5n:5R 

RW C’t^iSR voeici'^R;^ ^ I 


'0(j|v!9i8»|pvi^^ (Adjusting Screw) 8 lilW >ilRic<ij PH«5®i '>i;«i'»l(.<i Villa's ^ i 

(?n:^ P’lWR RW Wf\^ ^ RRt, lilt tRW=R 

^itRt^RR "5^ fRTlft^ RR I 

(Swivel Nut) 8 iiiw f^ R»CR PH’o®i(.‘p (R (RRr (R»tt:«f rIr liiR^ fitwlw%r 
C^cf 3jtC'»®l Rte 'eitt ^ RNT RlR I 


























































(Rocker) t *iWw*i pIpm »n'ai-uHj (Base)-'a?i »ilPl Tit*(jpr 

'*IH5|W liiwsflpte^ (£R^ *Tff W I Will 'iRw C^tCT #lX^lwifl ’iwi^W 

5iHI>ll ^CW *11^^1J I 

(Spindle Rocker Bracket)) isrt 

^rtwt *(W^rlc*l n wlnlc® I 

iHi“*l (Clomp) t ff)i*H 1^*teOTir ^rtot ^(W aIc^ i 

8.0 »(Hiw w t 

i) c*iPi*T ’W, cHRnan otoiRa ■*r»t, Piwu^^hi, wt^reBsuH 

cwiIh^jw 'BfHi'*1Hi ^Itwm 't;^'o| ^anr^iWRi enj 

Rwit^ ^Itipp^ c*tw ^jt*io®tw ^ I 

^ I 

o) *11^ PTfflU^IO^t’I'BT 0?lT^ I 

8) <ii^lG '31 Ill'll'^9ir ^^13'*>lc*lii a*Rr •rI'i ^•iwi^l'BHI *ilii i 

4) liWB *R o»r (Vertical Surface) olw tW Wf 

(Horizontal Surface) (SRI «*fir i 

■ei) PiPiIsi^jH 'BiMii (Curved Surface) 'owis ^nhn ^iR»t asff 

^11?IWW C»|W ^ ^ I 

*») RPilSi^jh ^t?r WIST ^655l?i (Curved Surface) o®!, o^ir <a^ %Ft 

(Curved Surface) c^w »l»lH 'BbfcoHi ’lil'H Ofll *l1fl i 

ir) ^laio®! RPft O'tf tilOlB -«M *IUWI RPft 5*lfiitthl cflw »I»IH ^»«Hi 

^1*11 ot *illol o?Jt ^ I 

i) ^ (Flatness) ^ ^ i 
io) ^rtiiwsr Ptw^ »Pil«ii1®i ^w^iw^l i 



1Bai-8.o* ctiww Rl«:i AiAt^a 






























CSipHperj 




8.8 C^ WRT *t^ S 

2f5tw >lNtip>j C’tw cti^ C^ ^ ’IW^NlUw 

‘'ltN^%?f ■>i»(i'3'si|si %:?r aiiiR<il'sif5c<p ‘^!;'»ic<i FH'®tsi'si 

'aii's^lc'o I c^ ^ Rjvsw ^srf^® ^wsst 'oil^'^I^^«ilc<i 

ck^ •ilvbIC'o ^ I ^ #I^<I|W<^ ^ WlTf 

^ ^ '*1^^ (?i ’tf^^ mm I c’t^ w c^ 

<P5ll I 


i. 31ltlW>i C«t^ ^ ? 

>iNt»p>i ? 

'S. >ll<K.4p>i C«t^ C^^ iiT«t ^ ? 

8. 31l<IW>i C^ ^ f^'T ^ ^ ? 

(t. >1l<lt»P>l ^ C^Hl^ ? 

'b. 5 Pj|"^ <p|c«t <I3<I^N <P5)I ? 

‘I. 1^-^ «rt^ ^*rf ? 

b". c’i'stw ^*rt?®f^ 's^ c^r*f <ij<iRi<i 'wf ? 

8 

i, Rf«s| ^ c^ I 

>iNt»p>i c’W snsiT’t c^ ^ I 

'S. ■^I<1C«P'^ I 

8. Jiit)w>i ^ I 

8 

i. '^int<P'^ c^ <i®i(.'s c^i^fi?r ? stwMwiii I 

;5,. -JiltiwJi ^ 4l<'4l9v©l (^ \ 

'5. '^i^iw^i c^c«t<i I 

8. C^C'St<l 'S <l'sp®l|c<l‘*P''l(.<pl‘*t®T I 








































CW»f C»lPlt*M 

(Various Operations of Lathe Machine) 

e.i tiPT^ WPk, 'a 8 

tAdS^U UlRi^ (Straight Thming) t 

CTT wPiwu I '^Kiwj ^si^fK PiPilst^jh ^< 55 ^ 

^ I ^ ^ii?t?F5r ^ 

iii^tc?r 'ocHiw*K I p^^it?Rr ■%*!(? ^R^Rr ^ 





^ '&fOT "^if^ ^ ^*iT "^ilw ’^tt^ ^ 

(5RS TicT Pit® ^urt I (A *ii?i^ ^>ic?r ^it^sirf an^kvs ^jpr 'ouRSi^Rit® c®® h 
^Itc^ l^c® I C^'CU®!!^ t’^^K ® C®® wtJH wwiilnwil ®fC^ ^TRC^ C*fBF 

"^Rft *ill'*i*l Re® I <iR C®® wv|<i 'ai«p (,'»iv|«i ^cii 'oc,^ 'sal^pPr cB^k 1 

eW ®W ^ ^ I (?W- ^ « 1^#JT I ^ 'snt*!^ 

«i3Mh 'st<il'®l^ <p<il<iTi3Rr«(s|5sr^3if^HR»(H 1 iii c^ 

Bl12|i^ tiR ®RI Pp1^'»i «'8iP^<3jf^ I lilt® C®'*W ^ (?pai?lT^ i 

fll*p UlPTt ‘flRT R«w fwl- 

• 'OTlR^I^Plt® %*Jt® I 

• 1^ (o.tt l5t,t5l-0.«l l5f,t^) Otic'S "^ic^ I 

• 'SRl^^PtPRT'^jRT'srtt^'sit^ ^ I 

• C®^ 'aiy,<lliil ^pIoSh R^|l>*1 5»<lt'8 I 





















^ Rww ^otI- 

• 'aiil4R»(OT H!?''»tM ^ I 

• ^if^1^(o.j1^.iSr.- o.'S 1^r.1^.) ^(.w I 

• c®*W ^ ^ o.i 15r.15t. 15r.15t. ^ I 

• wIcH 5*f t^'®lw I 

• n^® ^P® I 

(Fadng or Face Ibrning) 3 

4'1<'«M OT (3^ «|1® *11^ C?C^ Wf^ WA Jio* C^ ^PTSsr 'm^ ^5^ 

CS|R^*tSi1%^P1t ot|5r^ W»l ’BlPfn I 



1S3[-®.^S PPf^lPlx^ w13^ 


^) 'ai*l|wtJt« ^ ^Wfl ^HICB ^ 

C^I^^*irc®^Wrfw fi^iw ^ I 

^) wi^$*r is® CTtw (?® 'flww pff A3A I 

^t) I 

A) >uii»iQ«ic*ii ^ w® -m 

CMPlWfl « i^\b R<m w I 
fi) P^'ibi'i = c?li^®lPfK R^1 b*( ^i ^®i?r1^<rt I 

¥) 1^ = o.O C'tW o.*\ 15f.15r. (?IW c^l^ 

= o.i o.« R15r. (f*FR»f otI^ 

^ os*w®R’^=^c^wei^.t^. (^c^pR) 

= o.n(WWi15r.1^. (l^^<wPR) 

^) wPlMfl *ltw >in^i'e> blf 'Bi:t*il31 « Pk'wi ®rj Pi®ifl p# i 
















^O'Jj 




(Parting off) 8 

^ C^ Rf*t3 (TMtW (?fW 

'^*!fT 'Qul<Ppl'^C<P ^nl^?, ijC'l^l '^1^1 WJ «P5ll(.«P ’ftl^ '3|<P <l®ll '5^ I 



tfeZf-Ct.vSS 


(iRT Rww ^Wl- 

^) ^rtfiJ?. '^5?rRT '35_hf5 R<p5<i'S] '^?rf ^f&'s i 

’^f) ii|? ’ftl^?, fifTS '^TIT ^lovo I 

^t) <iji<i» ‘flc.sf'i <p<ii SB'S I 

^) ^^?,5(.®i<i 'o|<i*l3^ t'lvl'si ^l^yJ Sfovo I 

5S) 'oit'*p<i silCi^ cfto® g^IgH <p|Itf?.Tf*!! Sfo'® I 


Cl>*tl?l (Taper Tlimmg) s 

<|R C4H ^ ^rPf '^»I^Ig<1 ^G»I ^ ^IG'B 's|g^ ^G®1 I G®T1 

C5if^G*i5i -^l^lG^j G»iRPi?, ‘PG^i <ljl^ sT^ '^»i^Ig51 g^pgI? <p»iIg*iI^i C&*n?r ^[1^?. *5®11 

^ I i£l<pfD PlP|(^<Pj|«1 ulPf?. ^G<1 Sfl^ C^lC^ '0|‘1J S|Ig'®< 1 PiG<P ii|?r <|j|J1 i£)*»llHG<) '8 

^iwtw ^f^<i's»i ^s?n^ c&‘»n?r i c»rc»t (^’Tt<r <pI'5gvs <pl4<i«<i «ig^<i 

^<1ST '<P^IG'» ^ I ^si^u^rni R'^v»|g<I ’ff^TTf '*rRf ^ I 



Work 


Form tool 


Taper turning by form tool method 





































wPlW cB'll'fl 'BlPf^'^ ^ I ■^- 

> Jil^lc<ij (By a Form Tool) 

> cS^pp^ '^<ilRiil (By Setting off the Tailstock Center) 

> W'>5(.<p ’a^'siRiil (By Swiveling the Compound Rest) 


> 



CB'IN i5|Pf<vn^(^ o 

■^Rvs <Pii5c'S ^ R<lll>»i <P<ll I 

❖ (i<i^t^N '8 ^-iJNHM) (Sharp) C&’fl? (^ 

(.•^[5° I^<llt>*i <Pill I 

❖ ^ 'oijlcsr«i cat (Slow) C^"^ (i£1si'5|4|®i) <p^ic'o cB^ 'oi*p(.'^f5?, 

❖ ^ C&’ft^ WtCSfST cat c&’tl^ ■>i,'«l'o|C«l C&’tl^ ^JllBlbCil^ ’t^ 

i£i^ ^®fc^ 2fc?itsf% c^ c^ c&’tm ^ ala i c&aia asto ^ 

a>i1^^ ^caa "^a (Cutting Edge) caM ^at ‘iia»t^ at^%f ^oca ^ac^ i^aa^ica 
abac's caa ^ <pi4a«a 'awa afl^ c^ata caaa a i ^a c&’tta c^ wdt^ a 

castca asiit^ ^ ^aa asaia aaa s?>oo caca? al^ aal^i m cana ata aca i 
^aca> ifia# faf^ caaca 41^^ <plaa<ga 'awa af^ ts>oo c^a ^ata aa«tca S^lca* ^ofsjaa 
<placa ^ifa?, <pa(.®i S^i <piaa<sc'o Stir's c&aia c^aa <pta i c^ca'arta^ af^ ^ 
caacaa afaata S5>oo cacasaalt^^caacaacaa^ac^l^aasacaar^ataia i 
^acaia c&ata asfst a^ ^a aad^ aat tac^ c^’fta aaaa^ #tac^ ama 

wa^a^otca c^ata ■^fst aca i 

c?i^ cal^ c^aiaasil^ 8 

aad^c^a^f^^;^ c&aia «^ca iti'^vac*? ^ wf^ caaca caca^afe'Baat^tcai 
aa1^^5«ic<p aR&iRi^ c&aia <p|'iJc'o aa i aaif^c^ afeaa ataca^caa c^ata 'a Hcga acar 

cBaia a^ aia i aarf^c^ caf^ aat caaa c&aia a»f5t aia at c^aia c^a a^fsta 

ac^ fac*ia ^acat^ i ^ a^ aa ai'®iai'© a^ac^ atca aatf^ bttata c&atat 
aad^c^ i aad^ wia ^sr^iaaf "^cat ^ "^ic^ chic's aa 1aaia 

c&aia ^atacaa af^ '^rm aa ^aa^ wia -sp^a^ (Surface Finish) «n;at aa at 1 
rival's caf^ i)i®ica»a ^I'o spN aca ata i ^ai^^ cac^^a 'saa c^a caca> ac® 1af^ 
caaca ca^ '^ac^ aa i 

afa jsfa® ^aa acar c&ata c^aa afaata at (wat atc^ ■^©ca- 
































































-^obf 




Plm<l TJR ^ OHfir CTH (X tsu 5»1ll ^51 s 

Tan ft = —tt— t^RT cS^IRT ^ i 


2L 




D = c5«11? 

d = C&®tRr ■sgjq'oti ^Jl’T 

L = <nih« '&Nt 

a = 'cr<cB«t1^T5ijtm(^is*»i1^^ 

jjoq g 



OL = avemll length 
TL = taper length 
D = the laigie taper diameter 
d = the small taper diameter 
tpf = taper per foot (in.) 

OFFSET = the distance to move the tailstock from the zero setting 


eA OTT CSlPt^ (al'b * 

PiPllqxpjh ^ (£|^ <|^a| 'Oil^ps 1*|?f 

(il^li’i’olG^ 'QpsH 5 ||g<p pt, 5^1 t*T’<(3 ^51 '^|Rg« ^jRt, 'o|rg®i 5^Ig<p ^ ng«i (£R^^f®tc*lT 

(P[^ (m cviPiw<i lirai’f %tF ^ 

I c^Pi'Si 'aiHoim PiPf^ 'oil'^l« 

fij*® ^|u|il I G«m C5jf“fPRr '»lKlG<li St^ ^|w|«i 'af*ij 

T5it=T «tram I 

<MG'o I PH'og'hi a|(.\oj<p ^f*U'^*11^5®!'^^ <p3Ig5»'8i 115 -^si'olt^i 

<p14s«<I 'OG «1 S|c?lt^%f udG'SO PlGW^ '^*<h 'a|<lH3^ 'a|I«<i|»»l I iS)^ '8t»|3 FHwsIG^ 





































V'*?r%p[«;n nAPlj^ 



fco 

^ 1RJ *WW *fl^ ftffi ftft? ^flCT*[ I^’^NK 

I VHl'M 41 ^MlW *ltf « ftw 

]|inRl; 4i^l'WCe qfi^ I 



Cutting 

Edge 


Front Cutting 
Edge Angle 


Nose 



Side Rake 
Angle 


Side Clearance 
Angle 


Side Cutting Edge Angle 


^ Back Rake Angle 






End Clearance Angle 



























'MHlmnl 

Silk' kdirf 

Fitiin RfMof 

S](l4* K^kc 

Buck Kriki^ 

Alum MiiiEii 

12 

s 

16 

35 

Itriiss 

](J 

s 

5 10 - 4 

(J 

Bn>ii^e 

10 

8 

? 10 - 4 

0 

C ;i^l Imn 

10 

8 

12 

3 

C^Hipcr 

12 

10 

20 

16 

Mncliinc^ilf^l 

10 Ui 12 

8 

12 lo 18 

K Id 1 5 

fm] 

^iinhiiii'iJcjifd) 

10 

8 

12 

s 


10 

K 

] 5 to 20 

8 



'aimiPi'e urtJil^ifi*! ftw ^ Tfl^iw 

^ ^ 5*1*1 ^ PfSflt I \*fi!l*(H ^SW *lWWJ 

I ffw wPlw 411)^1 wv# iPT ^ 'nyifl 'qi(D|*yi^ *iW l 


^jc'ti* ft<t ^pli 'Bi-wHi 'aii'antfl^ 
'PV >*1^ ^ *ll% 5^>l<nh 
41^1^ ^WlSfRS^ Pl^fl PIW ^9T ^ I 
‘»ltpflr fBw V-«^ lift® 

^^HPflir art^ ^iftttsoq* ffrttPff ^ ^ 

P'1'11 '9P,opp r.pjiL 



54nv^atl^^nAnsn4^ 
































HIcHfl 1owi ®oo Hlw isis|bl<i*il*i 

ttlJfBlbW-^; C^NM ^ m ^TRICTT OT*f CSlf^ 
tSiPr^ ^sfBRr *ini ctfa^rt 

(Sharpening) ^ ^ i 'ol^J'^^l 
•lj|*p'5 ^14)|{| I 

^ C»lPlW '4HJHJ ^ I 

'«14|'BHhH ^ ^ 8 (SR) ^ 

t^*i ^c'o ^ I «ilife's ^*1 

^RiP# (m c>iPn« ra 

^1 4^5BRH «llRf5»?, '“ufSlftPic^ tB<fl-4,<^g <fra[B|?HH4l^l^^iJt6t5cs^ 
CsrfB^ 




■fSar-ff.iro ^ni^^TRT ^f^RT 'Q R»il« piOT«II^R»<?*?it i 

^.8 ■^l16<'P»l'8,'^.f^.««pr,1^« chM 4flS s 

(Cutting Speed) i i;?IW ^I^T-WW ^B*RI 1^ «lf^ RRcC 

»i'si*iw^ OT^i^^srf^apf^, to^ RRciJ w *rt^1l?f 

^ <iWl& •»1^'s«1 %*Rr 'sj^Cfl 
^RPrawBr^i^ PIUr ij^v^ 

«pl4^ii ^hc<P'»i "^it etl^ Rf^tii ^>11^ 5»n.«i» ^if^aR i "P^ wI5«p *i<*1^c'o 
PfBt?r/f^Pf5 Hmint's ^u/PiPiu i«i «t«PH^^ I 


































CS =^^1^/1^ I 
1000 

(7r«rn?T, CS 

D = ^TPf (I*il^) 

N = 2tf^ RRc5 ^^.’stJt (r.p.m.) i 

C^xlOOO 

.'. N = - 

7!D 

1^ (Feed) l stf^WT rI<ic<p 

C5*W '^A ^lU (Depth of Cut) s ^ ^ ^ ^ 

’I'ol^l'slii <pi(,'5 's|c<P C^IIOIll I <Pl'5c<P ’I'ol^i'sl <1611 I «t*iJ 

^'oln'®! C^ 'St^U ’titwf ^ I 
















^5lt^5f^g|^g 

i. (.Jaap'S <p|c<p '^t«T ? 

? 

«. "^ ? 

8. ? 

(t. ? 

'ji. ? 

H. ‘pIc*^ <i(.®i ? 

V. tw <I«1C^ C^WlTf ? 

S5>. ? 

io. ^Stl^?, PH(,V!9<1 l£l'^'^ ? 

C®f^ ‘^1115“ 'Q R’Vs ^ Rwi <PW Sc?l^ I 

'S. f«s >(\5 <)(y|(,vs I 

8. RRjJl sw? C®TW ^ C®H I 

(?. ? 

'Jj. (MUf^ ■Hklwj 41^° '0|J|'5 |&c^‘i 5'QM "ft #t ? 

H. <pi(.<p <ic®i '^rf'Q I 

V. I 

2|*t8 

i. RI«j| 2R»t? C®TW I 

I 

'S. I 

8. I 

(t. c?r^ ^iqiFsc® i 

’I'atFot® ^ I 

°L. 'Sfl^v 'oi3l'5lt>c»i‘^ wcn-a '^Kl(.<ij 

^ I 

V. ^ ? iii^i?|«|riH 41^^ ^JliJIbw^ muf^ >fKlwi 'snt^^ 

I 

S). I 

io. fw'S I 














































(Dial Indicator) 

'aill¥»lt*l 'bHll»l IVllM <J<«iVS <I1CTS I 

*|i|^*iv4>l (Hatness), "si^W (Smoothness) *lflTFr ^ c^ ^R?as 

C3l%*T^i;®^st5^^ eoc^ oiHn, ^ i!j^wRj'<P'a| (Eccentricity) 

^ '^, ^ ^«|T Tflrr I \5l?rK 

C^®T ^Ic.'V I ^1^*TtW5W ^plul ^llw I ’Iwvlwfl 

cffM c^ c^ •ni (?T«Bn ^ I 

'bI^iH « RPlPiu|« «I1W I ^lerlo 

'e»lc’l<) (<|^ ^^5r<K o.ooi ^ ‘si^'iR* Wl=T '!»I?iH ^ 

^ o.oooi PiPllNtJI^ ^5ftrl»r JlKiMJ liRS PiPllil'BlM^ 'ftlt^l^ 

(£Rs^^I^o.ooi PlIi’lfSl'BM 'srtt’Rr v6Mvi5jj WHT I 



tfefl-'b.iS »l«h 

















gauge head 



fM-'b.^8 'SM'T ^Rj(.<p'i5wn RRjsi 




















C5rf>*t5^ 


i) (Tool Post) 

^) ^ t^lssl^i (Tool Mounting Holder) 

«) ^’ 1 (,*in 5 <p ^ (Magnetic Tool Holder) 

8 ) PH'S®! (Spindle) 

<t) ^s\m (Dial) 

'b) wtsfei (Bezel) 

H) (Indicator Pointers) 

(?s) ^(Long Hand) 

('^T) (Short Hand) 

br) •qs'i'Sls (Contact Point/Sensor Button) 

cs>) C’t^ (Gauge Head) 

io) (Stem) 

ii) ^ cta^ (Scale Mark Plate) 

i;^) cgs^t (Outer Frame) 

ivD) PiRUN (Limiter) 
i 8 ) (Cap) 


'b.« 'bln 1*1 %?r >51^ *tni1^ i 

\5tnH 5,R>C<pi5w<l ‘o’ (^^) ^C'O V5H '3 PtC<P ^»lh 

'5t’t I Ptc.<P 5] •tTsftn ^w>'®| ‘il'^ v!3hFlc<p<i 

‘P'i'Sis ^ I 'Sf^U v!si?i|(.ei’Si «il»iR(,<p 

(-) cm (+) W I 


^.8 'b|nl «1 (W*l 8 

b\m\ XRjc<i>i5<i(;<i> <ij<i<^R ^ ^ I R«it- 

i) t<)»H <|<g51 ■^ai'sei'sl <p<l| I 

^) Jia^vo®! 'Ot I 

b) C*Ff c*^Flc*i5] ^<P 'ilR® u5^®i ^<P 'oilc^ '^1^ ■'sT ’tfN^ RR I 

8) R?llR^Rt «RJ (RSH W?P*R <liRw'SI votei^l R(.<piy<P'oi ^itN^'^RRr I 

(?) ^jR'C.lJtl <1R^R ^ I 

b) (?FR-‘W’ (?Ff '5\C^ Rc<l>f^<l>'s| Tj? ^ ^ ^ ^ I 

'!>.(? 'blnM ^1^ 'Q 8 

i) 'blnl®i 'qps'jj^ t^Rfn '^<p®i fiWn ^c's "5^ '^cr i 

A) FH'»«1 Rt '»i5R®lhfi5c<P RR^kn? ^fk’t '3 ’kn '0|<l'3j,R RNCvs I 
b) C^TRrt 'stR’Ilii ^ ■^k'i ^5R1®f RNT I 

8) Rmknn ^ Mm C^tw (Magnetic Base)-'ilR m 

«k*it w ^ ^ I 





































(t) (?*tW <PW ^ <llc^^l '5f^5:(J C5C^ f^Us ^C<l I 

'Jj.'b vsliiH ^R>c.’S»5c'sm ^Tl^PPPr 1^^ *t^S% S 

2f«fw c?f ^ wt^ ^ft?I?Pf ^IWR Wf ^ (.»lfl5c<P 

'Qij|<i*c<icst3^ Jil^iW'^ C?lw<i <p^i(.'B I ^l?lM ^Rjc<p^<i(.<p 

'Olwl^lw W ^t^tz?u ^|l3<l»ltvs ^ I T5l?n®r ^RjWISW^I ^j|'cb>|^ 

C<I^>IW C?Ri5^ ^’R ^^5^ I lil'sR ^smH 

^(.?i^n>c<p ’’“’M <P(.n R»^'5| s|(.<j|5f <q»$ic's <ilc'o <p(.n '®T?rf^®R ‘o’ ^Ic<p 

ipW-c^ f^ 1^ ^ I tbrh t<i^Jili5w ^srtz:® ^srn:® 

RR^^Ff C?fii5? ^’R iflVIH'olW 'QRt^f^tFR ^’lR'oW<l ’HR^ 

^RtPT ?SR I 'QRRsPtFR WR ^’R f^I v&RH ^RjWUw^I R^^R W rR vBRI^RR 
if)-^ '0|<l'^|c.*i «t1W ^stR RJR CR 'QRl^^f^tFR ^SRI^ RRRR RR^ I rIr ^5RtWR 
RfsffU'o Rt f^’jfDc'O’SI R^R «(ttR 'oCR ^ CR, 'QRI^^R^RR ^RRsR ^ | 


2|?pHT-'b 




o 

o 


i. v5RH ^Rc^SR*R^RR RW? 





i. '^RtR ^Rc^^Sr RR^^ ^ CRRR ? 



(.•spifl Sc?l'*f RR I 


vs. vSmtR ^RjWIJW^I R% ^??^^RR R'RT Rt^ I 


^I5Rl^«l*tS 


i. v 5RH RR^^ # CRWR ? (ilR RmlR^ C^ R'RT ^ I 



RR I 



























































(Inside Micrometer) 

«)l^wii*lRil»lwn HfillBR t 

^ nl^wlRjtlfl kIhI ^ ’I'Sifl'al, apPo? ’I'Slfl'ol« 

'#T*lt PiPi’B|«ii «(|'oj'*3)*1 ijR « ’i'Sifl'ol ®llcfl 'olw ’)I^&M13|U|<| 

^ I 


^|M*I flllcbti *1^ 



l5ar-*H.i< ni^wlRuls 

'BIV'H Hl*l i 































































Rm Hl»l OT«H|| ffWl- 

y 1^ (Thimble) 

^JtSR (Barrel/Sleeve) 

«. (Spindle Lock Screw) 

8. (MfltBHH il«/P''l55r (Extension Rods/Spindles) 
it. (Inside Jaws) 

«*, ^>lw*i (Barrel Scale) 

•t. (Thimble Scale) 

b-. Totc^ ^ (Ratchet Knob) 


^•prt^'b ^WflRjlJlCM 'SI t 

'NlfeaFlISfBtBRr 'a(|»u cbcs "^inf ^ttCT i 

>rN1?l®t® »I|^W1*1P|‘5|M4 Tiff ^^s®^«CP|T tw ^ OTti «ll4lM 

I «iif& taFbT ^Hi'9 ^^ ^(tc^ I iiRwifitfiuin w*r«^jtnFr 

c^^tc^i — ^olftwMe njIwwa is*l?r so 


«rtOT I 'aii'»j«si*i ttk wtiw WHJ iiHSfl nwm 'siihI'&*i ^tki^ ^(tCT I wiwi 

wwn 'oiwN'Sr Tj^ ^rt*t at?|®t '9 'fl Rift’rl ^ i 

nl^wlpjultnn •hsfw^l^’sritraflPfSlRRT *tiiif%?r^l^iliM I 


^»8 •iftjwlRtlwm vh’lnt.wi I 

m^wUlSitJH 1^ ^Bl I 

(i) ^^iPiHls Uftn •il^wlRtls I 
(^ %^*tC5I^^ IJI^I ^H*ll^'!) I 




























ctPr 5«T ^r'tlGPlsT-b 



fN-*1.88^ "sifeaFlfifiil? 



1W-^.48 ^ ’dCT^ ^•ii»)l^\!9 »ll^wlPl^1«l 


i|l^(4Ht^lJ|UI4 J\\^m *|15NM w 8 

»iiXwlRi'I»lw5i 'ail'BlSvil^v# »i|i^wi»lPl‘Glw« *4^ 1^ wt»w I^TtCPT 

wc*M »£i^ mvT wc*iii «i1«f^ '?jPl?i ^ %g^ 'Sfw^r 

^'Ojlft TTf^ *W5It ^ I ‘ill^ «|1^ O.o^a ^R« ^iRSI o.(t 

t^.t^. '*ft*t ^fBt •illw I ^prtW ^j1kh.*i5i *1^11^ ^ i'D t^.1^. ■'iw 

<I1C^ I >lt^C«j|v|'S|U4 1^ “o" 15^ Gl^ ^ilGIC'14 “o” f5l^ GPlUS^ ^IW 

^’•R ^JlW*1 « f^WRT sttsl^ "SlT^ ^ tJFPf <iR^ RPiRUh 

"SKSf (to ft.1^. I «pc*i ^•i'll^'a ail^w^lPitflu nlnl do 1^,1^. ^Rf*f 

*141 •iRT^iARPiRwlw (to 1St,15f. ^vo 'Jjio 1?|‘,15r. 

♦iW'JrM *lts?lt^ I 'iRf C^ ■JJH •i^c'o <pw^f5 'ST® Gift" stK GfSlIt'^ I 

4^1^ “<illitB5pR^’*«^«|CllTSR'*I^ Gift 







































CTPNK^^T*llnrt^-i W 



*il^w1lRlGini'B *11^ «W I 

^*pi% ail^uHRUn ^ ^ TiW ^ I ^ Win ^mr want 

a|«ij«n I *iftwlRl!|n OTrt l 

CT^ CTlsf '■lI’ll'S <<Rt *RI ^BT 1 ^P?!l ■^IPT BIPf 1 ^Cff ^ I 

^jlPiHlfl 1Sli^*t iflff V tKFijcB ^lOT t#|3r 'o(1^i'B •It *115*1 PiRw Huh 

flHw ^ I ?® ^iftwiRliin iiRT ^-PidSi <iW 6 ^|i( Plw ’iR^I'fl ^nr 

flW» v*! IWW 11 C+ ’•UlCtdifl "lIBff ©Idl'ttltl BFT WH 'ftflU'fc ? 1 E *1 •ifiNiPM 

^ ^ ^ I 

I . CTWIfl t 

J. siftwHPlUlMfl Rftsi «IWH *11^ PH I 
H*|»llH'lt )|t1t.Gi4-11^1tlM4 ^'H « -fl^lt^vl •Wl% i4*l1 « I 

«. ^.•i»ilX’» ^ affRf le "^1 ^ ? 

5. nHuHRUlWfl antH ^ ^*11 ^ I 

^•i»ilX’» ^(iXwlPililcufl "iBhH *1l1^ ^ I 































^nrar-tr 

^ (Comliiiiation Set) 

itCRliPT IWf ^ ijllt W1 #N Wlj ^Ifl I 





a 

¥A (iMWfeil W4^I 

ftqr'^ftprtw 

cwmt^pit- 

i)'Wh CQt (Squan heai^ 

4) ottQn’vAv oi!K > 

«) (Centre bead) 

a) (SB (Ride or Blade) 

tf) Vl^4H (Scdber) 

1^-ir.^ eidm flftil am 

M fftMlH (flil '■Wrtd #I^MI t 

I 'WBllt’rilwH, ^atqHa ^4Wla, wlwHi^ o “W»*i’i1 'fll'vl ^ ^ I 

a4llFt<^09^^^1^^cq^caH^t7tavcBNf^^^ I dNa^Mt^ttiv.'vr 
'sww w «l ^ I 














C^J?- ^rt^JPU 'oiRi ’'i^cei t’lHI^ph '^»i'oc.®i«i %*l?l c,<pq ^*?ft *lls I 
^ ^ a®- ^ ®M>V||W<; ^ ^ I I ^ 'S CS(^ 

W%ir t’»ic.'5« 'oi»ijhj ^5f?»|'Qlif '94|<|<« ^tW ^ ^ I 

vl^’sln- ■»iIrIw 3 c?n«iT ^ I ^ iA I ^ c^c®ii %g?r 

^IC*U 'oilUw ?NT I 





Marking 


Marking Marking 


tBaf-b’.'SS <pR(.*i*l»i C5ic5<r RRjfl 

i) ■’PRf 'Q ^*|R|«S| C^ "^tw^ I 

^) <u<ir|(.'SHI ^TSI?f ♦iRskl'Sl '»|C«11'»1W ^sc?r%^ I 

«) ^stW^Rn^T^TO 'ai'ijhj CsTC^ 'sihhl '»i^«q>|w <INC^ I 

>!)) -qmlW'SI ’SRHt^^,’®!^ 

'SRP'f "sr^ ^lw %?r ^ I 

(t) ^ Rfn3 ZINC'S '55^ I 






























^^8 C5rf>*t5^ 



i. ^pRc'i'^ C’fS' <iei(.'S C^l^? 

' 5 ,. ^pRc'i'^ (?T6'-‘ii?r RI^ji •Tfsr i 

vD. (?T6'-‘ii ■^?n?r '^iw ? 

8. <pRc»i‘^ (?f6'-‘ii f 

(t. C'^^h '^5t^ ? 

'b. '^sTisf^ ? 

8 

i. <pRc*i‘^ (7f& <i«icvo #t c^l^ ? 

<IJ<I^I<I C^ I 

vD. <p?jn5 ^?,'*f 'S ^ ? 

«t»f 8 

i. <pRc‘i‘*R (?T& <i®i(.'o c^l^fT?r ? <pRc*H‘*f^ (.'^u5<i <p?jf5 ^^’‘t 'Q ■^■^ ? 2lR>f5 ^?j*t^ 
<pRc‘i‘*R (?tc 5^ <p?jf5 ^??*t 'Q ^ ? £|R)R <pI<iI<i^ '^^mrI 
'3. <pRc‘i‘*R (?T&- 'S R<i<j|R I 
















(Depth Micrometer) 


s>.i t\b*w >i|)^ui>l^'I»Hl * 

CT "SIltcaprt^fSR ^ <iRS ^Iwfl-si «l'ol<I'a|, 

^'Sl^'Al 'srW^, '4|^IW C®«W m^WhlPl'Blfl ^ I 



ft('i:| 'SIKtU Hl»l t 

DEPTH MICROMETER PARTS AND READING ENGOl 1 LI 























































'5PTt- 


>) ?! (Base or Stock) 

1^ (Thimble) 

«) (Barrel) 

8) W (Extension rod) 

<t) <ij|(.i>'5 (Ratchet stop) 

!►.« twH ’*! Rl ^ *|^'6 S 

(Base) s ?®? ?*c? t^m^i ?! ?!^t? ’j'§l5(«) ?s?rc® ?j??J? ?? i 

(Thimble) 8 ^ ^?! ?!? «i|?s afl^ ^ i 

^iw*i (Barrel) 8 ^ <£!??&! !»«(.<»« ?^?!? 'oiwj^sw (Sl®^ ‘il?^?!fliRl? C?!*1W? 

WT C^?f^?!C^ I 

(Extension rod) 8 ^ ^ ?!? l^c'® <ij<i^l« ^ ??r i 

J».8 >||^WI«||»|l!|?-«iRr^11?JCqr 8 



^I'OR ?!?t^ Rw ^p!? ??, 'o'®5, ?!il?? ’j'olovsl <il'^?(,'o ?lw <^1??. *j*'HI C?C^ ?5?! ?? I 

?i^1% ?f^ ?« ?j?^ ^ ?? I ?? ?« c®?? ?ltcapI1?T5to 

R(.<p 5ijki>u ^’Q» ^Pinl *1MH ?? I ^?! ?J??Jd? ??? C^^??^*l??!??lC®?^n^ 

?!?!?!?;! ®!?8tl?l!?'^%l!®l?^lr®1^?5IC^’l?!C®?? i 

















^ ’^WOTt *IW (Raiigie) RfflW ^ ^ ffWflt ^llw i <^- o-« 

'BlWOM OT^ Wl HW, 0-4* IT o-» 'T® 'llW I 

*|WW16T*'ailTiCiM TlESf•dW,Tt0^R'ltPin |i«cii 'IITBI^ I 
i^ifavlR 64*111 Vn^ ^*IM «l ^ I W«N 3|(^Cii|>t|3flSlui4 9||^^ (IT^Sflr 

Ticvti 'fl¥Ttitiir»it^ i 



fir-yst «®*W TWCTI *lfi|aiW«W *wl^ I 

Ofc'*N ill^WlPftiM 4f 16 4ia( I ^ »IM4(lfrl T *1 I 'Oulfl 

V]W iBlCflWM *lftTW Rm I CF*W vftwlfiftilHH WR *I1W h9m ^ *|0> TM ^ 
Row’lf CS(T^WX«itiJ*"i+i w iTWtHw RR^U^ 
















i. »lR(.v£)»ll»lUh <1«1C'© ■# ? 

'0. ^ I 

<t. C^’fvf v||^ti4.|fijl3N-if| ? 

'b. C®^9f v||^t4>lfv|l5N-ifl <IJlWs1 ? 



i. a||^CifJ»lla)Si<l -q'lC'S ^ 

cj,. c^’W sii^tv^’if^'Giwti Tr\^ I 

vs. vi^ti4»ifvii?i<i-ii 'Q ^ ^ ? 

8. a||^Cif}>lR^i<l-ii| t^N®T 'Q ifl^ci>*i‘*R ^ ? 

(t. C^’W wRCv^^lf^lJM C^ <lj<l^l5l ^ ^ CST^ I 

i. a||^C(fJ»lR'5i<l «1'!1C'S ^ 

»iR(.vi)»lf^'5iw'S) ^?j*l?r 'Q I 

vs. vii^ti4.|fviiJN-ifi^ ^rWT at^'f ’f^ ^ i 

8. ^ '8 <|*i(»'-H(:<|‘i(»«f ^ I 


c^ I 























>o|Pfnh 02 tfij|S?r (Vernier Bevel Protractor) 

io.i Rt'o^ s 

%5®r 02tfeltc?Rr-^iRr Wf^ cm (?m ^ ^ ^ 11^ 

I ^^l(.<p Re'S®! left's <i«il ^ I (.<p 1R^ <i(.ai<i "*1^*11 wH 

I ^ ’3[^ \«1J^h « stai1w% ^ I 

io.^ 'siPRiii ^tm csrtiJll?r-«iRrR1^ * 

'olRiih Rtw®! Rl«:^ ^5Rf*Ri'=Trsr 

i) ^ (Stock) 
it) ^5l?iK(Dial) 

«) «lf%1?r (Vernier Scale) 

8) (3r5 (Blade) 

<t) ^(Disk) 

'Jj) (Clamp Nut) 

*1) (Clamp Screw) 



ISaf-io.i g 'oIPRr R(.«®i es|Gij|5tn«i RRsi 
io.'o '»|Pf?irt Roe»i (i>!||JiJl)tii4 'BlPffllfl 8 

'»lR«l<i Rt'o'H OKjiiiiiw'si c^c®Rr^'50?r^ (q^wiRiii’si cwri 'ii'^^rc?i?r ulc-m *rN^5jt^ 
'bIPRR Ro'o®! os|liil5(.<m 'oIRViR ^ 'oIPRR <p'i>^jIv i 























|g tfiQAcm <t^ vniEnfl 4*11^ c^cmr n l^a f^vjMvwi 

ftwM ^(PlirtT ww» "lliRw «d& T|sf fi^ TO ^ I fl(<K cwH ^ 'w 

Vfpftnv LfMfl ^Hfl ^11 Kl I 

VlPhlfl WWI 

'^■fll^wlPhrtf i 'w=iprh 

i W =(^^ 14ft = (^Oxsw ftP(& = »♦ flPIfr 

ftPNtlftc^ flrtllllOT CTOT^TOT’^ ^ftft^ (Wo) ftftl> =S^o ftWf 

wiPfflM CTOlfl JPW = 



•rtMta 


t vlPTihi H w I 

tej vlPftli I4iw *(iw I 

CTiBRt fcflWfl *11*1 ftt» <<4l^ TO #J|*^ ^|ttw 1B»|| TO £di1B 

ftw (WM rtPf w W vuft ftw) illCT ^ 

CfW OTW wr I ^iPftllHHI V 

iSftv crtift wtiiTO ertrtSff ^ftw ^Hftw ftft ’«d%w 

TOK^ I ^ *fir^IW TBt’*!^^, ftPftrlHW TO’>H5DV flrtW ^IIBHHITO ft®M ^IT Itew ^IW 

I4cnci» 4 ^Ww ft'www * fW %4 ^iw ct wi^ ^ifti vft NBtPftnv ftw*T 

aqUntan* ^ I ^l4*n 4|^H 'o' left's CMift '■WWf ^ fS%W CT 14 lVU 

mt^ '■ifkJW TO i*tl^lCH'4ftm<WtWftfil&iTMT!8WTOl 


























fSar-io.B f 'BIPThHI Rc**! CSttSHfeRT’Ip^llwi *lti «t^ I 
So.«^ viPfiiHl Rw (^llQillUHl I 

^iw Rsdj«i^*i wfirN, ^ %*fir >ii*iiw ^ <nc? i 

a® ->Hif.i||'8M ^1 «nw I H l^l1«lt?J«t® C«i®rtlCiW(iWf^ 

«'Hl^ ^ W-Rl^ ^ifica ^ I «|y|»| CTRl»I1*Tt^tW%Il*t^ 

^ <ai^*rtPfi^Rt<tN-H(6 '•mi I 'Sl^lW 'BlPftlUl C»tOT 

*npi1'Bri ^ 4low "si^ ^ ^ I ^ wt*t'siMI?f ^ ^5r*fir <ii^^r<pit»t g® 
ffpaRT^Ilw I i 

^oA «|pr«hi evjflitilcM <i’ft «t 

5) 1^f6ft ^isi ^B| ftpft ^Itsi uNtw ^ I 

^ 'Icfl ’oltil'oiw ^R^ln Rw I 

«) ^Pra ’•flPl ^ GlW ^ ^‘I’H'BKI <iHtw I 

8) (m 'smflii '6MJI-U <it4iii 5rtpr ^im ^ i 

tf) ^ *t^, ^ ^Si? 'SW^ '»1C*l1'ftlM '1I'**|| Rl^?rt %S 

flHW ^ I 












C5rf>*t5^ 

i. 'oiPf^N csfffijt^ muo # c^? 

A. '®if%i^ Re'S)®! 0£f%i%c^ ^ (?r«f I 

vs. 'olPRlti R(.'»®i csrSnfei^ w ? 

Rt«®T osrfilji^^ c^wi?r ? 

'olPRh Re'S)®! csi^nfeRr ^ I 

's. Ri:^ esf^jtk^ ’tR^’f ’fR a}^«f (?n«f i 

8. 'o|R?ll<l Rc'0®l 0 £||Bj|5w<1 <IJ<1R|<1 C^ I 

(t. 'olR^h Re'S)®! csi^nfeRr R^®! ^ \ 

^I5!Tl^«t*f8 

i. 'oiRilh R(.'o®i esrSn^ <I®1(.'® # C^WR ? Rc'o®! calfijliwn .S^ RR 

I 

'oiRiil'si Rt'»®i caifijlsw^i '*1^ 'Q ’RiR rRi ^ i 

'S. 'olRillH Re'S®! 0£|lj4ji5w<l ^R»li^ ^iR'SR'f ^'^R>^RT'^ I 















(Gear Tooth Vernier Caliper) 

1^<pc,i'/| ’l'ol<i'o|lilowiwlai'srf^^ I (£fBT^pPft,^lilacs®■^5|1^<^'5rr^ 
<i)<i^’5i ^ I ^ 'qvsj'a ^»ij<iH 'Q I I 



i. ^l(Tang) 

'oinJi.^si c^ (Vertical Scale) 

«. (Horizontal Scale) 

8. 'oifnah c^ (Vernier Scale) 

(t. (Locking Screw) 

•b. 'oij|'JjetlPi5^^ (Adjusting Screw) 
























ii.o 'olPT-ak^m <p|4^R> s 

lil?nlc^o Rf«s| '>3;«i'»l(.<i 'Sft’f '^Ttsr ^ «tf%I? 

I ^ 'oi'a'4^'0' I '5if%fi3^ ^Tft^r wf 

*n^ ^ W ^ 'BlPfilN (T^ ^ c«tz;^ 

'^n^sun^ <pw I ^1^1, 'oiR'?ih <pjiPi^iw (?i "sn^f c^Tit ■^it?! ^^ic<p' 8 fS<p lii'^ 

"STf^ C^¥f '*n?f I ^^1^ i£l^Iiic<p 'J^f5 “iSf’ lic's^l "STf^ Re's 

<lj<I^M ^ 'Q ^ <il^ ’tl^ *J1^ 'Sf^ W ^i^ajn ^ 

llc'o<1 Sdo'oI "STf^ '^nn I 

ii.8 '»lPfl||W<t ^ 5l^MlM^‘1 8 

t^tril^ 'oiR'-yio ^ I 'Q >i^<i>'®i5i ^ esrsftf^^ 

<IJ<l<^l<l ^ I ^pTKlf^ ^ ^ lilt W^ ^ ^ I <)i<l<ilW<l ^ 

^Rs)>h "si^ 'olwl 'oiw ^R*)>h <pw, f^<p '®ii(.?, *?l'il I^c'o ^(.<11 <pit6t<i 

TfSJ^ Jl|«qjq|rj\s| <P<1C<1 CT^ 'S|<I3(_I(.'S ^ '»lI*(iliC51 0 <pH SW^ 'ilNI^ 2ff^ ^ 

<1J<1R|W3 ^ '»IC«1l'o|C<1 '2^ «Tlf^ ^ C^ I 

2|t|>lHI-ii 

i. '5lf%l? 

'f’t?n?r^ '»iPf'{jiw'!i <p<in> ? 

vs. '^1'^ ? 

8. elf%?,^ ? 

<?. 0^0=151 "^SlW ^ ? 

'JS. 

>rs|^«l*t8 

i. ^ 'OlR'^lltJ ^5jtt§f<^ <)j<)^|t) (m I 

t«f '»iPfyN <m<^Fo ^ I 

'0. ■pw? ^ ^ 'Q I 

8. Pi?n^^ RR>5| ^ csf^ i 

i. Pt^t^^'»iR^?ii<i <pjiR’n^ <iei(,^^ c<ii<ifni?Pt^i^^'»iP(iii<i i 

Pl¥l^ ^ ^5xtpf9ft^ ^ 'S ^ I 

'S. Pt?n^ 'oiR'?ii<i <pjiPi''fl^ <pi^R) ^ I 

8. Pt?rt^^ 'olR^?iln ^pjiPi’fH RP»5| I 





















































C*t 9 (Gauges) 


c»tw i*w «PFlfl *ift^ ^ ^ ^ ctH ^ »iatl?.'1 <fl flcifl^'a "jiH 'si^^ilil 
^bw'^NI' ^ ^Iwri wHctI’D ^"iI RRS nhRPIS #|sit'®t ■^31Ti '■Pff 
^1 

^ratwr 

i) C*lK (Feeler Gauge) 

^ Mliifll9| lawt^Plfr Piff (Radius and Fillet Gauge) 

®) C*lif (Screw-pitch Gauge) 

8) «wra (Wre Gauge) 
e) (3H17 c^lQF (I^>er Gauge) 

%) c*tir (Ceulie Gauge) 

*\) iJPftwiPff c»tw (Telescopic Gauge) 

V) 117 (Block Gauge) 



>) c*lw ^ (itifllJi 'flw l^hFitl Plw e) ^-Pifc*1w a) c8(9rc7iPi7 pIw 



(t) «q}iac>tiF 



«H4iHarinMr{U» 

to) di»iiac»|if 



►) wc*Nf 



t PtflPI^ 































_ 

fl ftiHfr c*lw c*ll*iwi^ *irtew* ^l#w 

^144 t*llWPh ^ « TIH Rfr "WW ^ ^1 1^ WW 

^•wwi ■^I'wil *11*^ 9V <41 *t^v dwft uuvim mcv 

I ^ *nDW tivtum CCqdVGoO ’W ^ w*ll *IIDR <i W W l ^w 
(Cancflve)'^tc^ w ^vw Iff I •<«nt V ^ tov i4^ «tt«st ^ I 



oiRfflff Ptw 

ffAffH MmV'nQfft 

eiit ^ W*, 'fl ^frffHw 

^nfftff ^ ^ I f(i^ *Mftcv olbitn Tinff «it«i«mff orfif^ W* *iff *ffr W> AGv 

1 ^ fftcff I e4|¥ 41^ Pinn *ttvtmff o, V 11.11 oioff 0.4^ 

Wft. *iff *tff ff ft.ft. *rfff ^ ^ I wK olifftff rtDffff iff^ il«li» tw « 

nWnw ^fflff ff|w I 

HA 'lfftffrtffr(Sciew-plldiGave) i 

cffH^ffVff ffftoiff ffT RwMvm TT ^wcnr^f-^sw ftnw 

Ww ^ T-atff fflw, ^ iWff'W flw ^ I Jt ffliw ffw Wi ff 

IWiWtff «mff 4cmi^ffN fftv I ^ ^ cQstff ^ ^ W 

I (rtflifffft 4V^M9DBff 

ys»w Prtfffiw 14* cffwRrtff^ (PSW). (Nj0.ft^ « (B^ >t 

ffjff ffiw I flftm Alls Wftii ^iiff«i IB flffH ffff I 



I C(|« 





CTl^fl -lltiffl I ^IftOTT^I^BOTI CBjCNHI 

CT*ii* •fl'M'BiM flWw ^ CT*r ^(WT ’»ffliwii*r *iiw i ^ 

CSlPbl ^nw 'HlWl'B'lM "Sit ^ ^ i-lw ^ CT <SS I^H I 

'SIMM flSwI^Pfi cdViM flSBwtWs aw ♦iiw^ i 

I^SRfif CS9 ><1^ OW *11^ ^ (d«M| ’fW 

I CT CJiafSfl ^|Wftw^tCT*l1% <!jw*fl 

(TJ.I) ^1*P (Pitch) *J1^^ I 

iK» HVCIIF(BlockGauge)! 

■lit t'»l«t <T»em I lift wept e 

^let (Accuracy) o.ooooov IJfti, o.oooooft ^ e 0 . 000004 .^ 'elelW •ftW I 

iflft w«wt^Bi1*R *iflblMlll cart^^rtiftv^w1*w Wwe^eS'eleeroeieeJCT 

^ewiftr C¥l*f^^'*it I iflft wewt iiPi*ielM Qpn^ eliw CTle^<i¥tef CTttfl^'*it 

enref#w^^eiir i tflURr ijiawi ^•ih csiPipt *Brejr*f o^ftpi 

efifeRT « PfijftlH w in^ioii *ifiw?t^isr 

-wiifl wiwfl ww eiw ^tei'*i ^tiw ^ ^i»it»Hi Tsw w *ifl"*ui 

^feiw ffnrt ^1w I ifl^elCT^^'®celPl¥W *lv*Ri Girt rt wH eiielu^ ^ftetrtr 

*ifll^l «lehr I 



ftai-i^o i w rtw 

WrtOM^wjfl I 

49 iBTt f^l^ i|1*Rlfll rt*H eftwMl^W, aiPTlW ^'*/Ifi\ *lRl>ll*l eiW *jfl4'*l 

^t ^ln 19^ rtW9liIt *W^J^flTf"t9W9^lrt9 sWftPlPfBlBRT 4^H'* wlrtfl 

(WaH ^>9 »|M GWitelT I rt ®l1el«m *lM rtWlRienjCTKrtH 

'itsflfelrt^^l'fCT^MwPlrt’Prtert I ^ *w w wroiwertt 4e-ielM eflw 

9rt CT*f eicHfl elWe 'ilrtfl ^1919991 <Ht ttv w fi»lefftra 

*lft*n*r’yirt9rt I aimnq Pqfn 'oi'pinH «■ W ^p® 9rt I 














gm to ^ = (-) o.^oo'b 
R# 

^ ^ = (-)o.^o(^ 

^«fm5n= c^.s'io^ 
^5^!^ n^ = (-)o.^^o ^ 

Rtf% = C^.vSC^o 

n^ = (-)o.'a<?o 

Rlf% «ll^ceil = ^.OOO^f^ 

^ 1^ ^ = (-)C^.OOO ^ 


R’sil'Si CH^M «# ^ "STR^ R^®T lilW? (R^H Ci^¥f Rt Ci^¥f 

SB'S ^ I "Sll^t ^^"Spl '^Rl^ ^TSR (^\Js'Qt®ll(.<P <P5llc*^|51 ^fSR' >iH*iHvs| 

«RpW ‘il'QM f^ 'St^ ^ 4 |c<P51 I«'oW 'Oil's c<P ^ ^ I 

'Q?II1^ C^t^ 8 

'QTUR C’ttSR C?tt6^ ^ I <IJ<I<^IW<I ’R ’t^R ^ 'Q ’tmf 

'»lc«ll'o|c<l ’|Rs(>R S'a»l'5liC^ C^ Rt Rt^o^ R^R "Ttf^ RRf^HR RNi:^ RiCR I 

C5*tR C^ S 

C&RR CRWCR'Q I^®lR CR^SR "sr® RRRIW RRRR '»l(.®ll'»l(.<l Rl^st>R RT ^Rf "Ttf’tef 

RN^^ RCR I 

CR%rC»tW 8 

iil1S I^siR CRW 'Q C&RR CRt®R C5CR ^R‘*l’l^'s CRIST CTI^Sr bsfR I CR^SR CR^®R RR>®tt^RR’®t 
RRJSt I RJRRt^^ RR RRs(>R RR CRR Rt RRT^UR CRR RJR I 

C5t®f 8 

iAISr CRW lilRfS CRS RR I ifITRRR ^ RRRI^R RRRs^ RW RJRRR RRiR RR I 
RJRRj^RS RR RRR ^SRiR RtR^ R^R '»ICR|'oIW RfwR RRR RR®Rt C^sCRR WRRR R^R lRf^ 
^RRR (R^R RR I 



















































A'Sl9 






i. 

C5f\Sf <i<?i(.vs 





v5. 

R“«ih (Feeler Gauge) 


8. 

C’tw (Radius and Fillet Gauge) 


(t. 

C’t^ (Screw-piteh Gauge) ^tc^? 


'b. 

'STUB C’tW (Wire Gauge) < 5 * 10 '® #c^? 


°L. 

(Taper Gauge) <i®ic's 


V. 

C’lw (Centre Gauge) 


Si>. 

C’tW (Telescopic Gauge) ^ C^? 


io. 

IR> C’tw (Block Gauge) 




i. 

c’tw <1 Sit'S ■# ■^tws c’l'st'^^tR'si ^ c®r«f i 



(Feeler Gauge) iTN3 1 


vs. 

wR>tl|3l C’tw (Radius and Fillet Gauge) i 


8. 

C’tW (Screw-pitch Gauge) TTNa i 


Q. 

'QTiJl^ C’tw (Wire Gauge) i 


'b. 

C’tw (Taper Gauge) i 


H. 

(?I^ C’tW (Centre Gauge) Til'S i 


V. 

c«tw (Telescopic Gauge) Til's i 



C’lw (Block Gauge) t^ i 


io. 

R“«ih (Feeler Gauge) (il? <ij<iRh CsT*l i 


ii. 

cul^tll^i m 1wf& (Radius and Fillet Gauge) c®K i 



C’l^ (Screw-pitch Gauge) <u<i^ln (?r«l i 


iO. 

'STUB C’Bf (Wire Gauge) CeB i 


i8. 

(Taper Gauge) c«B i 


i(?. 

C’Bl (Centre Gauge) >^1^ ^^B^ i 


i'b. 

ti5Pifs(>lPB C’tW (Telescopic Gauge) <ij<iRi<i C®B i 


iH. 

IRS C’tw (Block Gauge) RB^ c^B i 




i. 

C^HlTT ? '^vC'spC^ 'Pf^Q 1 





vs. 

'S ^'llB^«t ^ 1 

































(Sine Bar) 


^Itaimt^#*r 1^l?ra(Bar),^^ 

ailoa 'o^fiS 1»iPil®-q>i|ei c^h’lctm "^*1^ w W ^Itc^ I c^1®I1w?ra 

^ io ^ C*!^ ^ ioo 1^.1^, ^(fo 1^.1^. s?lt^ I whlo'^tiHI 

C^ Tj?^ '^\(M 'SfT*t I ’«5T WMIW<( ^ 

WRT^^^^'ST (fo^ I ■»lfS^'®l 'Q Re'S)®! 

« 'Srt’tC® B1^'9 <P>9C'® -<U<I^'8 I <im|-SI ’»ll^CHI 

»il(.»i<i I 



ffeil-i'S.i S 


i. ^n5R3Pr C?f& (Surface plate) 

C^tw (Slip gauge) 

«. iPrW (Clamp) 

8. ysl^iH ^lwt<!pi5<i (Dial Indicator) 

(t. CH^ (Angle plate) 

'h. ^nt=T C5i^ (Sine Centre) 

i'O.'S "^R*! ^Iwra a^wH VW 8 

C2|1®Jl^'slPf’Sih Re'S®! osr®ito-^ii?r '>iklt<ij c?f ^ ^aiKt-k ^lc®1?r 

'^’^I'olw »Rr, ’nR*i<iR <ij<i^'o I ^*?tT '8fii<i>ktPi?f c5*ft?r, c^, 

Rcosf ^'oiiR’si *tRsiT^ ’srf® ■»iT!i'®i<i wR '^?rBi ^ i c5rf*R*tc^ 

C®11, RPlt, C“f*rk R'SjiR C^Rc*1 '8?|)^>1^»|C‘9 C^W %*tk 'St'IJ ®iR*i ^ I 







































I = distance between centres of ground cylinders (typically 5” or 10”) 
h = height of the gauge blocks 
a = the angle of the plate 

a =asm^^ 

> I «lt«ller^il 'aal^*l <?r5 -jp^k.'s i 

I I 

« 11»1^ "UH <?<!(.« I 

8 I viljltarwil I 

(M C^CSSffsjul^ <P5)o\d> I 

'b I 'a(jksr«1 *lft^ <P<IG'9 I 
^ I I 

V I KM <P<)t'a I 

i«.8 

^|«M ^ Rch 'ailWiMl ^1 KW\- 

i) <u<i<iw< 8tc?rt^ "^Tf ^]pr sif^ ^sc?r 'S'®^ Hi'osni ^sitwt 

'^Nt^lCST iiNc'® ^ I 





























































^8^ 




o) 

8 ) 

<^) 


<lj<l<^IW<) ^ 'Q ^ Um ^ 1^ C’f’Tm 

I 

'^R'i <ll(.<l <IJ<l^'of^’1 C^C«t<i <j|(.'s ^«ll<llRl, ^'Sjlf^ 'Tf i£|'^?, <||c's C^»H^5JW© 

^ c^if^ c'«lTrH ^ I 


<1)<HJ,|W<1 2lc^j<p<ll<1 'olcsil'olw 


^ c’twst^ w 1%*n?r, ^ <ij<i«^M 'q 


<P'S1C'0 ^ I 





i. ^ c^Mm ? 

'^iR'i <ij<irIw<] '=>i*Hjhj '^iRi<ij<p||] '^ra'^nf^ »rrsf c®r*f i 
'S. ■^R'i ^ ‘?tii '^rt?r ? 

8. m ^ ^c^ <ii«i<^N ^^ ? 

a. '^iR'i ^^fSRi ^l?il«i ^%c^6?r (,^*i <ij<i^h <p<]| ? 


>rs^^«t*t8 

i. ^I'^'i <)lt) <pic®t I 

snsiT’t c^ ^ I 

O. '^Ir»1 <|Iw< 1 R<l<l®f <IJ'8»'^ I 


8 . 

(t. 


t?noT I 


i. '^iR'i <|ei(.'S ? '^ 1^*1 <IJ<I^I(.< 1<1 ’ 

'^R'i '^1^ <5®1C'S WWln ? Jll^*i 'S 51'*P®||(.<l'*P*t I 

vs. ?i? <i«i(.^ c^i^ ? I 




























(Fit) 

iS.i 1^8 

2lc?ii'8t*i 'oi^Jiiw iii<pfi5 <iai?j*t? JiR.'o <p<ii 'o^ 

1^ 'ii<it(it<)» ^ I ^<i'S(i(:<i> (^5ifg7ff&/fpTf) 

I 

i8.^ 8 

■f^ f<pc5<i SRst? C5^ Wf '^J'Tt- 

❖ (Running Fit) 

❖ ^ (Push Fit) 

♦♦♦ (Driving Fit) 

❖ (Force Fit) 

❖ (Shrink Fit) 

i8.« 1^$W?t1^^$Wf%r5t8 

i) f<pi5 '?fT ij^fD lil’SR'il<pf5 «r?*t 

<P(.H '0ic<l <^'51 O'® I 

^) ^ic's^l ■^C?r R«1»i 

‘^l[»tf^’ ^ 1‘cspif^’ ^ ^ ^ I 

«) ^ «iw© c®fl? ^ « 

8) C¥l^f^- iil<pfi5 ^s5*t? «r*Hj ■*ff# 1%?^ 

s|ciil«r*i '^, '^0^ ^^l(.<p ‘(TFl^ I 

(?) R“'5-W C^H <P51C«1 I if) 

2|Qj»?iI?i ‘i_^fi5 Pi«i*i ’^'i5lc*ilc<p 1^ <ic®i i 

i8.8 ^SUl®!!^, 1|s?It^?m 'S 8 

WHM8 

I^®i*ic<j|’lT '3^^115 <ial\'C*l^ CT c<ph fv'S ^PU f^®i*ic<)l^ 

'5rc*rr (?I 'srf’f 2lc?il®r*i '^, ‘WHt^^’ <ic®i I ’•ft^ 'Q f^C5? 

■*1FpcS^ ■^»ii ■^»ilc^ Rciil’t ^<icei ’ThSTft '^TlTf I 

t5?ilm8 

'*51^ 'oi‘*pw^ <i<il<i<i 'oi<i'^h <p<ic®i i>l<il^(.<p (?r ^lc<p '©lc<p 






































4.88 




= A- B 



1Sa(-j8.j8^fltBm 


isj^df ^TijI^ 'ori'ilc® ^ "Sf^t ®iBrW ^Iw 




= B - A 



fw-i8.4! ^^lufrulwi*! 


ia.tf ^fti^ipFlirWiW^cBHcwi 

&. UlR^ W»- MlVt '8 RlriRtr*^ CfOfl ^ I 

4. WB- Pfijls « PiRflWfl ilvdJfl wcaj ^^4'* ^ I 

o. WM ^ CT^lM 'llvUw ftflw yiHitnlJH 'aic*l'iH >i1»iHj 

8. Wi- ifit 8|f9H8lii Rfllfil^ <8Rr M+lw I 

tf. %if ’wrti <*m T[^'a*i flcyn cnai 'auWlSwfl' 

4». WU- ^ »HiHJ ’11^ *8 flja^’siMJCT ‘MPlUS* '8lj1*11®*l* 

H. JiHi3(i*i ^4l »ittiMj ‘*lfS((5'B « wrttl?«’-<iBi 'SM^Is 4J44i» ^ i 


























i. <1«1(.'®'^C^? 

'^. <pk<p <ic.®i ? 

o. ? 


8 . 



? 


<t. ? 

'Jj. ? 

4!}IrI«^ 1^ ^ ? 

be. I<pi5 <p|(.S> ^(.*1 ? 

cs>. ^if^v, *q»l(.<p ? 

10. Q>«j|wr ^ ? 

11. ? 



^T5!M2|*f8 







I 


f^p'iJ <?lc<p <ic®i ? W5 'Q ? 


i. 'oiiHi^^i, 9»?iiw«i, ^ ipmr ^ ^ i 

RRjsi I 










(Tolerance) 


i341|««1 8 

^ ^ ^ 'Sft’t WS '2}^®tWNT <1jf^>4»tv|<| 

(Permissible Range of Variation) ^ i 

*rat iil<pn5 ^j|<pu5<l 8(? t^.f^. I ‘jRll; ■*1X1^ 'SiR?, <pw t'«I5 Wl? '*1^ "STf^ 

•'ifNT'^C^ (?Kt C’H (?I, i£l'^'*|j|<|»ci5<l "STt^ 8(?-.o^'oirjjfD^i 'Sft's^ 88.c6c»'f^.t^. I 

'*1X1^ '3Rn5c<P ^ 'SR*t 'sl^c.ei ■^(.<ilw> 'SR'tWbtX "STf^ RW 8(?.o^ 1^.1^. 

5j^'t77lti1X ^ 88.S?.S5> I 'ER'tWtilX 'Q SR'tWtilX 

"^CslT 'i5silw'»1 I 

SniR'Sl'f '0|^<ll51 i5eil(.<]»l = (8(f-.o^ - 88.<5>S?>) 1^.1^. 

= o.oO I 

"BsitlircwRrsl^st^rostf 8 

'5«il(.<]'»i g 

i. ^ i5«ilw^ (Unilateral tolerance) 

(Bilateral tolerance) 

^SR^IjlUNM ^ (Unilateral tolerance) - ^ >rRsf ^ 

wf ^ I 

(?r5R- 

+ 0 , 0 -^ 

• sc?- 

• S(t-.„, 

^ 'I3«1l«'»l (Bilateral tolerance)- <lR®1jl'5lHl®1 '5«^IW(:^<I ^^ 

-^R®? ^c's "STt^^ ^ Rcj| Rc<p <P5il I 

7jm- 


• 8(t" 


0 . 0 ^ 


• S(t-..., 


































^®llW'»1 '1^ 2|<PlW St^t*t <^<l| I Tf^- 

i. %g? Rjfac'o i£i^?, 

'5»i|(.<i’»i «W*t 8 

ficg? Rjfat's i3«iiw^ (^m fljg^ 'srr’t^^ % c^ ^si^pnft ^j|tpti5<) 

ysliilwUNc.^ 'srt^’f I 

1^*1<ij<i^i<i <P55i ^rlTf I 

*|J|»fCi5^ '5*1lM«j ®|^M 8 

'*lTr*PC6^ I«f^(.'o i5ei|w'»i wwi '*lj|<pc5<i RR>j:| sj<|»|<| f<pi5 '0(^<iiC] f559^ 

^ C^ «liJlw'5hc<P Slcill'sn^il "STt^^ I f^ 

'2^ <P'ac^ '>5j|'®|\te JilRcer-g <ij<i^l<i ^ "SfR^ '2^ 

<PHC'S ^ I 

♦♦♦ i£pfDeric's "STf^^ '^rm I 

❖ wfv!C*l? <ilF©®i ^¥l? wr ^ I 

(.<IC^'« RR>j| <p|c®r'g ^ (.■J1C^'§ 'o|W? "STR^ 'al'Sl'Oiij 

1%^ '!(I'»|R<p I Usilw'^i 'srft’l^ Rjji'si c£i'^ "sj^sid >il^l^j "^sc^ i 

i^.8 PiRtf (Limit) 8 

ifl'^igfJT C5lf*|f^ ^ C^ '®T "sn^ W??*f ^ ^ 

<P<]| •^'@<1 I C5jf»|(,»!<] i£f>n5 'st«i3 R>5 ^^?,'*I]^'sjT’I 2lcill«(^il "STt^^ c&Cil 

^ I ^ Sl^'f (?lt^ %rt^ ^*d «ld;^ ^ 

^ ^ ■st^'tWT’lJ I ^ ^i|lw 

I 

^ PiRu « ^ PiRu (High l imi t and low limit) 8 

(High limit) 8^^ ^ ^%rt 

I ^ t^it^ 'iRijh '5eilw«i (?i!’t ’ThQTit ^ I 

+ 0 . 0 '^ 

(?rsR- S(t-o.oi 'srf^’t?r= 8(^+o.o^ = 8(^.0'^ 1^.1^. i 

(.»il RRu (low limit) 8 'Qin¥Pn?i^ •sl^'twt’lj c^ PiRU ^tsrt i 

C®Tf (?TC’in5'o 15 SI I W'*! RcilK ’ff^TIt '^rf?f I 

+ 0 . 0 ^ 

(?I^- S(t-o.oi ’srni’t^ C®Tt 1^1^15 = 8C--o.oi = 88.tS)tS) f^.1^. I 




















































C5rf>*t5^ 





i. i5=iiw'»i ? 

"Ssilw^ W 2RS1^ ? 

'!). RI«j| st^ '5silw»i ^ C®K I 

8. C^t^ ? 

PiR'5 W 2Rsl^ ? 

'b. Ri«n Rli^c5<i ^TTsf C®T^ I 
‘I. '5=11 W'Jj 2Wt*f? ? 

\r. 

S5.. 

io. '^'Sf^sljl'iJMM i5«1IW'>1 ^ ? 


i. SsllWt'JI^I I 

vs. ’^)l<P(.'5<i RjI^c's '5®iIw»i *?1'o|c<i 2f^»H Wf ^ ? 

8. %a^ Rjf^Cvo '55TlW'>1 2W*f W ^ ? 

+ 0 . 0 ^ 

'b. ^jl^PcS-g 'SIt’l '^(t-o.oi f^.1^. £W*f Wf I ■*frM^ ^ 'Q C«Tf l^f^l'5 w ? 


«t»f 8 

i. <i®i(.'s c<ii<)iin <p's '2i<j>i<i 'Q'^'^ ? sic'sj^ £i<pi(.<i<i'^rhs I 

RlRU <l®1(.^ ^ C^WlTf ? RlRU W 2R»1? 'Q ^ £|<p|W'g ifhQ I 

VD. <P?lfD 'G 1% ? Slt'OJ^P Sj<p|w<l '^tT'8 I 































(Surface Finishing) 


i'b.i 8 

voceiii 3 iNc<p»i I wra wlrr’tlTf 'sr^'^ot i 

^ c^M?f ’sj^'t'sT ■ffwi^f ^ Si's]*? Bc^^i ’sit^nw I^ci‘*t *?w I' 

1%?, <P5ic's I 


$j'o]<pJ1^j?, ^«rt?®^s 'S^TRsf^f^ <IJ<l^'s I 



(?rf^^ I 


*{♦ et»ij I 

❖ slwfiSf%r “TTlPf^, c^lf^ 'Q t^sjif^ sffNs (,<iWlwl<i i 


i'jj.'s PR>::( sW?r P^PPiv*^ 

y5<?P<?jM ^ ISO sfft^Pf >iNt»p(;>i«i ^51^ ^ i ^ 

CSJptR^ Ii| ^(£1^ gfi]^ <1J«142!'S I i£l^ •^|£1(.«PC>I ijC.«1<] 

^*>s>f»f ^ i<]^0 'Stl^ C5tt'«f CI^ ^ I 


fM-i'b,io £ll^ I<pppt?,-‘il? '3T*iJ lil’SR Si's]*? 

fV|f^>y|V| ^ ^ >lNt»PtJ1*l ^ l3r§®t Sfi]^ ^^JWO ^ I 

■MNww '»iiPtt>it'<r5j5'5 c^Nt (jme ’tti:^ i 



fM-i'Jj.^o C^rf^^TSf PpPPt\-'il^ 'SfiTJ' i£l'5(^f Sf€]^ 

^ >j|£iwt>l£l 'OR^ l^'fSf Sfi]^ *lj*l<i!'S ^ I i£lt 

>ii£ittpt>i '^rtPr c^ (?r«ft ^ ^ i 


fM-i'b.'So <pR*i PppPt^-iil^ ®T*iJ ifl’Sli^ Si's]*? 


















































^(to 




^ 3lNWC>j5l WNRvs ^ %§^ £f#^ <)j<|4^N 

<P<li I 



'f&2I-i'Js.8o R»RPt?,-‘il'^ er»ij i£l’S(iT 2 jvol<p 

(£1'St^ 'sr?r5 

^ I 



i. ? 

o. Tjsi^ # ? 

8. ^“'tl^ R*RPf?, ? 

i. ■^|£1C<P'^ R’RPt?, <I®1(.'S (.<lNk ? 

? af^t^ ii'c^ (?r%31 

'!>. ^1^*11<pf^Pt° ? 2|^<P (?f'*[^Q I 

8. ? afi!^ CT^ I 

<?. (.tilRi^, C^PtfWv, ‘^1'^ <p|P5?. 'iJ t'©!^ c.<iNic*ih 'S5t*i3 a|'®]<p OT'*rN31 

'Js. R’RPtv-iil'^ af€!^ a|c«j|'Sf^?i'o| i 

i. aj'sl*? altiii'sst^ti'sl <ij'S" i 

RRj'i aRjf? <i)<i^'o '»5j|'»l'© ajvolxpji^jR, ^ I 




























P 5 «n (Carbon Steel) 

c«iKlc<p C^ C«Tt^ Wrought Iron ^ i C’l^ c^lKf ^ 

'Sl'S'o ^5^ '?iT?f ^ ’*1^ I <il'®<i '^<i(.»i RRjfi ^ <IJ<IRI<IJ ^^'sR$i <?ltet 

c«iKlc<p <ij<irR *^51R ®t*ij ^r|<j R»^ ^iRsjK *^l<i*i <pw '*1^ 'S <jj<jrN 

I C.®!IrIc^ ^ I I^t®! 0.0'S(t% C«ti:^ i.<t% 

*^11^ Ic®TlRl^ TTN^ (Cast Iron) 

<pw <pl4*i Re®! t'sR <P5j| ■R^ I 

p5(,»m s|^|5ic'o<i 8 

<pRc*j<i ®lR*ii®f '®i^'<ilw rrI R)*j R'O's* Rlf- 
♦♦♦ C®It-R5t^ I^Ssf 
<5* RR)?il*i <M<i*j f^®i 
♦♦♦ Rl^ ‘^R'i PS®T 

1^1^ fil^ R>|^1 pvt®in 8 

1^B®r 8 ^ ’’IR RRS? t^®f lilR” <pRc*H<I RtR 2flR o.o(t RC^ o.R(t ^ 

'i>l<IRlil «tt^R I 

RI««lN pv®1 8 ^ R^ iilR?,«p|4c*J<J R|R*I'®<mI o.R<t^RRC^ o.Ro 

'oi<irR RHiR I 

Rj^ R*|4^ Pv*l 8 RrI '®l*iJ '*3^ £|<>l<l P5®l Rl^ I ®lR»ll®t o.R Re's 

RW 'ai<IRl?l I 

iR.S 1^%«|RSlRR#t1^CBRrtHt«*f 8 

Pw»1 8 

i) RR% iflRlRNsl^RfRtR I 

R) Rt^f^ ^IRI^ RRJ <MC^ RHR I 

o) ■^RcetR <p|Rf®i?, i£lR^ 'ailDVS tJHI RlR I 

8) esrfitf^^RtR I 

(t) wHIR?, 'S c<PR'>1-rIc^R° R5^ RlR I 

'to) ■<IRCetR 1£1R^ RlR I 

R) ivSRo CR.GSt. 

V) 8 c«ttR (t "Sr £tf^ R< c>iR5fv|i5|<i i 

cs) R(.»i®l Rl^O'i'^l iR,'Js-i(f'o I 

































i) ^ CoCSf 'oli*)l'o ^ <p<iG's I 

^) ■55^ Tpl^ ^ TfRl I 

O) 

8) '3 ^Icvsl^?, <P<ll ^rl?i I 

<t) '8C?I%^ i£l'^^ (?Flfif^ I 

'!s) iSooo C3if^5st\5 

^) (?-‘\ OlFDfsi'BN I 

b") l$(,*i®1 '^?, i<fo-iVo I 

8 

i) 'oiNlo^ oscsf ^ I 

^) 'ol'Oj'3 'S I 

'O) 'oiIdv? ^ I 

8) 5(.®m "^Klw) c.»iPit^ <p<il <p'B<q»5i I 

(t) Ga^c^'iJ <p<il TTt?! I 

'b) 'QC?rf%^'8 I 

<\) ?1cii^ i8ooO C5if^cs}^ 

V) %5ST }9-io wFBfwiJN 

eft) li<.*i®1 

P5c!»m 8 

i) C®Tf-^r^ t^eT-RI«fl ^-C^l^, ^f^o, W ^'®jlR <P<1(.'® <lJ<lRk '5^ I 

^) ^Rrt w^®i, liicsi®!, ^ivs w, 's^Bi c?rt^ s|'o|« t'©Qt's ^j^^|?r1 

t'oR <P<ll ^ I 



















i. ^ ? 

'^. <Pl<l(.*i<l 'oi^'^lw <Pi<1*i P5®1 ^P's 'Q ^ ? 

' 0 . C®Tf t^SeT ■^»fW ? 

8. CSjf^TlN 1^®T ? 

(t. ? 

i. C^Tt 'Q'ttQ't ^ I 

'^. CSltwr^T I^(.®1<l 'Q*1tQ*t '^^1^ I 

'S. <p|4^ P5c.«m I 

8. f>i5w<l <)j<I^N ^ I 

(f. 2t^ f>5t<r|<i ^^tfpft^rsT^n? ^ 9 ^ I 

<IHl^‘14 fit*t 8 

i. 1^ ^ C?Nmr ^ ^ I f>i5wtl «)j<14^N ^ I 

'^. <p|<i*i P5®i <p^ sf^l^ 'Q '^ '^ ? £|c'sj<p sj<piw<i ^ft^ I 
'S. RRsfl <Pl4'*i P^C®151 'Q®ftQ®f I 






















'spom-iv 

' 4 |t»n«,etl« (Non Ferrous Alloy) 

iV.i 8 

■ 5 ^ 'vsti:^ *n^ '0|j|®lij I 'a)C«ll;('Sfl'S <lj<lRl<) ^R'S I ^sl^ ’Q't ^ 

(Strength) ^ Wslf^ *tt^ w *11^ ^ ^©tl^ 

'oij|si«j *tt^ I (?i^- f^noeT, R<<|R?, C'>5'^'icsi'>i t^®T, R'ojifil 

*rt^ 1 

ibr.^ CSlf^^Wt^ <1J<1^'0 'a|(.'Tl^’8l|'8 "sns;^ % 

Rcjsj <pvs<p®'C®Tt '0|C®ll^'STi^ *ll'§<l "tN C^TTt ^C®ll- 

i) 'ai|ei«p| 3Pr (a Brass) 

C() ^5f1wr-1^ (a-p Brass) 
vs) <p|f^®r gpr (Cartridge Brass) 

8) wSipf (Yellow Metal/Montz Metal) 

(t) ^FWl^ (3T@ (Phosphor Bronze) 
vJs) ’tH CSf^H (Gun Metal) 
s) C^ CS|i 5H (Bell Metal) 
bf) 'StlsfH Pisi'ah (German Silver) 

?») csj^ (White Metal) 

io) (Duralumin) 

ii) csfSl^ (Gilding Metal) 
i^) 'Qin^ WH?r (Y-alloys) 

ib-.v!) CS(P|;HC*t <lf4f1 'aiC'll^eih ^1^ 8 

1^ 'oiC'il^'Stl^ *tl^ C'i'QTIt "^C^- 


'OlC'il^Stl'O 

*rt^'TfH 


'5|C«il^'St|V0 

*(1^ •tn 


'oii«i«pi;5Pf 

’SW -'bi7o- i»^% 
w! - 'ssj.ro - (t% 

’tH WSM 

- b-b-% 

1^ - io% 

wrr- it% 


^ - <M.8% - 

Wf - 8'Js.'!s% - 
'Oi»% 


- Vo% 

1^ - ^0% 















































'oit«^Rer|vo 


'oic«il^«r|'o 

*rt^ *Trsr 



^ - Ho% 

Wf - 'Oo% 

iStlifH Pi«i'oN 

^<11^ - 'JjO% 

- ii.^% 

- J»V% 

ctsh 

'ofsft - 'bo% 

Wf -8o% 

(mt^ 

(.aji5|ei/<|j|Ri5 

1^ - brc&% 

- ^.87o 
- '5.'b% 

el1«Tg1^ 

W - 'bSs)% - \rb7o 
wr - CJ,o% - (^% 

- ^% - <t% 

1^ - (t% - 8% 


- «.(?% - 8.(?% 



»l3|srlR®t - 0.8% - o.<\% 

^ - 0.8% 

^’IWf^l^lIvi -o.8%-o.‘l% 
^Sfl^ra^T - o.<? 

tp>l»pN (4t® 

1^ - <?% - C5,o% 

Gil's h 

- S50% - ti>(t%o 
- lio% - (?% 


- o.i% - 

'i.<t% 



ilr.S '3|(.*Tl^'0rl'o *ftipi^T15^ '0®tt'®®t 





o 

o 




❖ 

❖ 

❖ 

❖ 

❖ 

❖ 


l£|^ ^ S'S^eri \g -^gl ^ | 



«fr^TiT ^^5^ 'o[i>ij»N ^ ^ ^ I 

'oM^ croi'^ I 

Ssvsoo OTg OSTS ’tIiST ^ I 


qt 9 S 

<♦ S«^81 '6 {?fRtt^ ^ I 

♦♦♦ '*1^ c^r*t^ ®rt®f 'oii'»i^'Q» ^Rgi I 

❖ wr ^ ^ ^ I 

♦t* 'S'8s< <P<ll '^TT?! I 

♦♦♦ ^J)K '^5”^ ^RJ <P51C'S I 

♦♦♦ ^1^?, wf '*rf?r I 

❖ ^ 2fm io‘\(j-o OTs csfg ^ I 






































C5rf>*t5^ 

«tKCsfBl 5 r 8 

❖ ^ ’IlI^C'O '0 ||i£J»N ^ I 

❖ ^ ^ 'S '0lC«ll<,®?|vs I 

❖ SflTf 'b^o C^8 GSfg ^ I 

❖ ^ >ll^Iiy<p c^<il(.'i'si RRjji t^??T t'oRc^ <ij<i^'o I 

❖ 2fm ^ooo (Tfg csfg ^ri3n?r ^ i 

C^CsfSH 8 

❖ ^ ^ '8 ^5^ I 

<♦ ' 0 ||*||'s <pRcsi ^ ^ I 

etlsTh Pl®l'toN 8 

<♦ Pl«1'»i(,<l<l ^TC5f I 

❖ Rc<p«i ^ "STi^^ "sn^^ Rc<p«i Pi<!1'»i<i'q ^ I 

<♦ ^ 2fm 'b^ao (Tfg GSfg ^ I 

C^jlll^ CsfBH 8 

❖ ct51^ 'S ^ I 

❖ >i^CBt5, iJHI^ ^ I 

❖ 31^ 'Q ’tH Csr&R®!^ '§si'il<< ^ I 

❖ ^ 2fm i^oo (TTg csfg ^’WuEim ’t^ST I 

ibr.e csjpism 'a|C«ll^erh 8 

1^1^ 0‘V'srl, <i<i®iiwti I15S<i,^l^, ’f^s, C^f5 C5jf»|(.*i5] c<iiill^^ 

^ ^ '^'ojIRc's 3l^ <ij<i^^ ^ I 

CgT 9 8 C^, f, C 5 ^, 1^, ’flu, '^’1^ 

RPF^, (Rtf^ 'S ’iR'ilfii t'oRcvo (gt@ ’ffu^®f UTW® I 

csrSPr ^ 8 ^^PrR, >R«fRifw, 15, 

CUTllfUl, ^5H«, ^ofSTo t>f&, ^vsjlfii t'sI^O's ’tR C5|^ | 

cu®r csfBH tflRfUR^ 8 I 

<p<p, ^’f *q»*q» ^'sjlfir t'sRc'o'Q c<l®l <ij<i^h <p<il I 

etKh Pi«i'»N 8 '2<i‘ijf^<p ^*fR, 'oic*i<p Ip 

"URT I 

C^J?rt^ CsfBpr tflRT 8 3Pf ’tR RlJlW^I ^SRR ^ UiC’t CUT*f 

<P<)C's "U^eT RillR^ ’ft^ af^sT’f CT^TR CUf^ I 

(P^tRW <ij|' 5|R51 C?f&, 511!^ ^Kf^ %TR», ^’TR ^©fu, UWR tlPt ^'ojfR 

<IJ<f4i!'0 ^ I 
























































i. *ft^ <^eiC'S 

C5j^ ■»i^<>f ^sn^T^jsft^ *rl^ ^ c^ i 

'5. 'a|l«1<p| 31^ ^vo<P<li ^ C«T«f I 

8. 'o||«l«p|-R'5| (?r*t I 

(t. <pinJW lil^ ^ C®T^ I 

'b. ;5Pf (Montz Metal) ^vo<p<il ^ ceT«f i 

H. ®Tt®T 3Pr (Red Brass) ■*1^5^ '5)^^ ^ C®r*f i 

\r. ’fK CSt^H '*^©^?It •Tfsf C^K I 

c». 'Stiw'H *i'o<P'g| ^ (?r*( I 

io. C^ ct 5M (il^^<1tTft^t^'*i'0<p<il C®T^ I 

ii. (.Rlill^S (.ai'5|«1 ifl^^’1tiiHQ'f^*l'®<P<ll C«T<t I 

8 

i. I 

'^. '^*^1 I 

'S. ’tH w^lc®i<i <ij<i^h I 

8. (.<i«i c^^'Slc.sin <ij<i^N I 

(t. o^liiR^ (.»i'5ic®i<i I 

'b. ’tH I 

H. wi^R Pi«i'oi(.<iii <ij<i^i<i I 


«l*t8 

i. ^ I 

it. ^ I 

M). ’fR ^ I 

8. (R^ ^ I 

CsrSt^SR tJ'tTQ'f R^stt ^ I 
'Ji. ’fR '8'ttS't RR I 

br. '0|(.«llR«ri'S R?;RR Rt^R^lRR ’Q'tTQR R*i^ "RR I 
(9. 'S|(.«TlR®t|'® R?RR R^^R^IRR RIRRtR R*lRt RR I 





















\8«1^3J‘t'®l »1^-<|»|w 'aiJH(5iR?ll»lt4 CSjf^lt^ W ^1 'Sim >ljll3lRllMC4 

vasn^ajH®! I C*PK 4 t^ 1 ^ CS(Rf^^ I 

^ 31M|*('SrH4 51^4lW C4H SJJ|13|Q?I1«1C4 CS(R1^ (?Jflr5tC4 ^ 

viJiUlRiilWii csiPlwRRiU <w I 


oiRwRPlIU^ «Mi i 

Rc?|i's> R<(?ii(n csiPiciRPifSw si'olR'o 4c?r I c?rsR8 
i) ’a(l^1« 

^) 'olv'sl 

«) aijIlwRiiilt'n^ ^ 

8 ) 

(t) C®*W 'Q 1^® 

’b) 'Stil^R^ *!RH 

*1) 'a«il'<pR^ aulltfliiik'iti -i'9»'o| « wHInh 

V) '«J«l<ppj'n »ulfi>R«l(.®i'Si 'ail'oj'all't ’t^H' 'S ■*(% I 


i !>.'0 «i 4 ln s 

i. t'^<>j 4R»R®fll*l (Dis continioiis chips) 8 



"Q) ^ <Q> O ^ 


^ s> * 3 > > a 

4f®R^Sfl|*| 1B*PI (Continioiis chips) i 


9 » 





M • cMlf 


























«. (Heavy duty chips) s 



8. 'srfBi?! #*|5r (Chattea: chips) t 



<t, (Figure nine chips) i 




'i>. (Helix chips) I 



H, (Snarl chips) * 



ir. 'SBRI ylWH f&*PT (Over InxikeiL chips) t 



>^.8 R?)-1 cuftspi^ 

OTOfll 

>) (?i*f (SiPK (Lathe Machine) 

4) 1^1*^ (Millmg Machine) 
o) cMt? csi1% (Shaper Machine) 
a) CSts!l?r csif^ (Planer Machine) 

<t) csd^ (Drilling Machine) 

'it) C?lf^ (Reaming Machine) 

t) C#l=t (Hobing Machine) 

br) cnH^ (Grinding Machine) 

1») CTtl^ caH^ (Boring Machine) 

>d) Plftsi (Routing Machine) 

iJ) PlPw (Power Hacksaw Machine) 

1&*PrWTC*lf^=W^* 

>) oiPk (Shear Machine) 

^ C*lf*R (Forming Machine) 










vs) C5lf^ (Rolling Machine) 

8) C^Flf^^ C5lf^ (Forging Machine) 

il».8 8 

^ csjf^^ ■^eTl^ ^ S'»(.?i>g iSf^u | 

<p<i(.^ I (^<pN <pw 

'5l’1 £|c<jl^ <P(.<], <PC.®1 "^5 ^5 tlCNj O'!}(.ST ^Tfn I C^lf^ ^t'S <P<]| I 

I^tSj RR>!^ (.*(PlPl<s '®(HI(.H"1t*1 ^‘llwi;, 5*1’^ ^t'® R*!,'® ^1 

i) iSfJTf I 

^) (.'ll C^jf^C'ITI (.«11 ^ll^v,5®!'^ R^'O «t*HJ f&®t-(.$<p|<l <P<1(.'S ^c<l I 

<IJ<I^I<1 <PT1C'® I 

vs) W\^ 41131 WtI f&’m Tgfsu <IJ<I^ItI ^^5^ I 

8) <P|i5|CTI<l <P^li<l «T«iJ '8 ^tl^v <|J<|^|<1 <P<l(.'S I 

(t) l^®i R(.i5T) R»j['o 'S5t*i3 4f^'!9 <ij<i^|t] <ptic's ^(.<] | 


T5|t^ «|^ O 

i. c5if«ic«iRPiI15 <|8i(.\s ^ c^wt?r ? 

vs. 8i^ ^^in»i<p|?l (^jf^c.'iTi (?r*f I 

8. 8i^ Rl]»l TfTsf cpp«f I 


i. <p\s S}^|^ 'Q ^ ? 

f&’N ^®lh*i<p|ll 'Q Ri]*i C5|f^C*i<) •Tfsi C^ I 
'S. C5rf^c*HRf®if5<i ^SRT R'«l'si<p|l1 I 


2|*f 8 

i. C5if^c'(RPin> <isic'o "#1 c^Wlrr ? c5|f»j(,rjRPin5i] ^ 


; ^ I 



























(Cutting Tools) 

^O.i Pitw *ICB^ C*1H 5 c»M i 

*(1^ ^ wUht^P '5tl^, ■'ll^'sl'SI ’TW « ^!W|? csif*l%, ^?n?r C^stC*t ajRI®?, 

1^1^ *(t^ « S<| »il5^ 

'5i»'ol«i ^ ^sfsi^r (?f& ^ ^srtc^ I ^ (.»iR(.ni cwf csrfB?r ^■HlR's <illa(<p 
Tj^ <!imh ^ ^ I <p|<^(.<p finite R'®l?i'e fl;^ 

^jIwosm ^*IJCsr RRji 'S »lf«c« oHmI ^<iI I ^*i'8 ^|<i<KS<.^ o^o5 Tf '»p?i 

RRfl « 'a||'^f« fijilll ^PW I (?T>1 CS|f^ RRjfl <p| 49« C«tC^'3(r®t«'@> 

'Q ^fi|o?l|'0f^«l ®rt^ t^PW ^ ’*P«| ^SGT 'ail^h, '0||^I« 'Q »l'^H'ol fi|lh ^<ll 'olli<P (."1*! 

I C^^®R|af C^ CS)f^'55?!^ ^tw ^1t«l?It ^ ^ I (.»1(.1« ^'Hii(."Hl 
«rtg3fi«f ^^^^ Pi>^ei's| (Accuracy) ^pI^I^i i‘»p'8N 'oic*i<p|^ I 

W'®! Rj(PlR's vS*l^ R'^ii i 

♦♦♦ 

❖ 

♦5^ <PlfD?.tw '8 

«t«n^'^ «i^ I TMt- 
^ Pi(,sT«n ^(,?iv 
^ "STlI^ I 

RtW 8 

;f|^ -srlaf ^ I 



fBaf-^.o.ig Rcsr®! ■»lc?i^ ‘pIUS^^ ^ 




















PlW *101^ OTf^|tB^1|OTI«WflW*T I 



RIGHT RiGHT 

HAND HAND 

ROUGHING FrNISHING 



LEFT 

HAND 

ROUGHIHQ 


LEFT 
HAND 
f IHISHIHG 



LEFT 

HAND 

facing 




A 


ROUND ROUND 

NOGE NOSE 

GROOVING turning 


A A 


ROUND GROOVING RADUIS THREADING 

corner undercutting forming so 

forming or parting 


threading 

ACME 


'9||^1^ Pi w *101^ tPin HR Rgi 5w<i ^jwl- 

i, (Left hand facing tool) 

^ TBH ^ (Rig^ hand facing tool) 

«. (Left hand rough turning tool) 

8. ^(Rig^t hand rough turning tool) 
t. lilPf^5»r (Left hand finish tuming tool) 

^ ^ t^Pli lSlPft5®r (Ri^t hand finish taming tool) 
a. (Round nose tool) 

V. (Straight parting tool) 

!». (Radius parting tool) 

(Radius grocmng tool) 

(Angular parting tool) 

(Bent type parting tool) 
ie. (V-thread cutting tool) 

'^VJla (S|v (Square thread cutting tool) 

i£l^ (s|y» +115^ 5«r (Acme thread cutting tool) 

>*. ^115^5*r (Buttress thread cutting tool) 

it. (Concave fdam tool) 

itr. (Convex form tool) 


































(Baring tod) 



Rtiq <*M*HI Plt*(*l *ICT^ 

Plw*i tflif Jwi ^ t 





mu 


Piw ‘•ten* ^111!^$^ 


















if i iwu-a i W 


MhHiAji M liyitfpdHUi 

RanHWWjfluinBi ) 

uuwiaH^ 

StbM-UHlJDrMHiiA 1^10 
■■l■l^lIt■k^fllA 1 Db& 
BMMt-hM/oriMlIltltt MpMUO 


IMriil 

IbpRilii 

SUiOmiMi 

Ahinkin 

15^ 

IMF 

dim 

iwr 

VAV 

MlldSM 

VAV 

W 

BUlwfiM 


8W 

CMthn 

TAF 

W 


ftnw "icrt 

(Skank) Ai«i 1^ 

nji i 4 Iqm ftofv^nviDT m v ■ 

I vtIHfvn (flu trite ^’Wftw 

(I’lmni tiun i 

ntwl^liiiik) fit vi4wi 4m vtw ^iqp wi m^K^iftericvi 

VI rifc^fliw ivtril^vtv^Tjt^WninDHtwi 
viom ^Wtn vi0^4v^ V i 

0^ ritelt^T (NtiBB Itedln^ i 4W 4v^lllH 4DV *iqaI*I <ntwt 

V w rtftiwiw Vi’*V 

Wt <WW I 

^(te^(Oitll^XSd|E)tCf%i4^fil^ V^nuiilfl viw vlftevFiini 

^4lte ticwQiwftev^ VI 

















Tool Bit Geometry 


f^!i.^- a^bglc 




1&ir-Ao-4t Plu»!>i ^rart* pw 5*r-flwWH 

^It¥ ^adt rake ang^) i 

■^Tff flW'>in<Pl*1 ^IEWRtRsII +H I HlRafU 

I^JlV QW 'aUlVil *lfi(l6*, *11111 

CT^ai ^ga ^sm* ft w <TO¥^ l^|»Wt 

^ICM VHJ *11 'ilWfl 'BW|W*|*1 ^«|^II fS*l*iW ctPIH ^rtW*T 'jm fiui ^1ii I 

^1 

ew '^!l^Wl*l (Sde noke on^) i 

5*r *ili(jii aw ^^hlc*l•I^^^ft 

’WI i’*iwww 

'auto 'i ll a| ^ I ’ifti tW iflUHlrtl *WWI Rfl^H 

wBt^Pipnr "iKw w»r ^ej fbwi "h^ ^hiHi ^rj fiPi^ 'wltsprt 
»flWJ 'TOi IWT -vI'fcMW ^iWk 'll? ^fliw ^ I ^rwuM® «»*-►• “01*1^ 























^ I ^iHa ^Jl^»l«T ^ ]^W fr* %» flq]R<ll ^Jl, WAH 

TIWI »«j» «K'W ailcti ^ ^,lf*T *lfl’nwt89*^,^'®l¥l®l1^ 

^ iin^ VK44 l^'il ^ I 

^ RlPl^ 'S|fl05»l*l iR «IJWI ^Wl H1<I H I ®I1»n?MWl V*-i^ ^ 

I «*I5 '8Ulw*l*i ^71««« >rlrt ^ •iHe^, 1*1 ^ ^ vfSw 

I^WlI <flw13|p|f ’au1w*l*l ^ 

■q^^OTW^tWl 

^i^^ilft^iiiir '^wi ’siTO wM^lw’i1^’¥l1lk dw ^ltipl*i ^ 

^i^1¥t-w*t iw awTO 1&*t <Hicw 9nMi^ ^ 

^ « ®l*l R^» ^u era I «ii '^j|<{{.'l*i ^ WM ^Irt *W flw s*(111 R13* v i 

^tHI^ vn\ wM I »w ^ 'flw 'BUlw<l^ flMw ^iflK 

5*1 "'S^T’^ I 

5*1 ^?f5’'' ‘il4s(wi *R w*ihi^w w w'®lw (flw’vtlli^ ifl®r'^l^*h 
I 'fflf^'PT ft*iliiHf^Tl5*l 'ifiW? ifl ^IlXPl*l^W^ I ^INWIV *flW 

Tiffin tW tf* i®* 'flu ^IPIF HW^ I 


< fHjV ^1« W #fli • 

ft® PWSHft®’8l4*llM^lflK5^'^(^IW®M+fll*llll 1^- 

®i^^lft viIIK5^w®Hft^ cnw^PrftB® ft® 

or»fll ^ c^iDf® ^o<Hi fi^ rtw c^ 

«teTn I ig«iiK ®H ^Jft 5^*^ 



, i 

r N ' 

^1*1 ®H®Jft 

■fSai-^o.*i 5*f Hit» 


^ ®]ft’VllIK5w C*IW ®HP^W ft® WW® CVb^ (WW 

< 3 W,*iatw® ftCT ft® I 'fl® ^®R ®R ftw *flW I C¥R 5 *^^ 

®l®®Ift ®t ®1® ®|ft’®W’^®|V ^Hl® ®P1F *We® "VllBx 5^W> ^IflK«*l® ftv ®Mr ^®®)® 
dJRw 0IW fell® ^e*l® ®r® ‘il'IH'SlM '^I’R VA CT® ®]PH '*lHfl*Wl ^l1t^5^'?P<l® 

ftw ftfift ®® (IB®-^oa) I ®|® ®)n® ®ft■?ll^5^'^ ^®R^|16^ ftD^H'®W®E® 

^S®t®1®®lft <fl®5*f I ®H ^1* ^116^5^^ ^v] 













2f‘ft^ ^ ^ c®ni ^ I ^ 

"sfiwr cB^ '»w(.^<i -snwr ^ 

I 




i 





\5H ^tf^ ww ^ 


fM-'^o.'l ^^|1% ^ (S|^^) 

^0.8 ^ ^ (Lathe cutting tool materials) 8 

*n^ '^4'iost "i'8» 2iCiiii«f*i ^N®f*n^t^ 

sH^sc^^ I ifl *rW (Tough)^?rfslwlsri 

■»«*»i'o| (Wear resistance) ^ i ^*fB®^5 (^ ^ '2^ <m(,'s 

^^<p'»|(.<i <ij<i^'s ^- 

** ^ 1^ (High Carbon Steel) 

n ^ 1^ (High Speed Steel) 

n 'sijMii (Cast Non-Ferrous Alloy) 

n (Cemented Carbide) 

n Pi<ilR<q> ^ Pi^l«i'!9 'oi^Ir\» (Ceramic or Sintered Oxide) 
n ysl^ivj'dj (Diamond) 

\o.^ 'srlP& *tC{|^ 8 

(?r ^yi?5«T ■'3^ ^ 'OO'SIR^ ^ 

iflw 'sit<p 'srtf^ ^ wf ^ i ^p*ft- 

^ (Knumling Tool) 

^ (?ltt®Tlg®rf^ (Centre Drill Bit) 

# (Twist Drill Bit) 

^ (Reamer) _ _w , 

TBai-'^o.Ss g (.'^•u|5i Ug®r 



iM-^o.vg 



















^ %W(Tap) 

^ c3\& CB5Tl^ (Thread Chaser)/(3|f®^^ 
<1^ ^(Die) 



Icar-^o.ios 






fSsi-^o.b'^s 



fSar-^o.ivas cs|f^^/csl® cbstRt 



frai-'^o.isg ^ 

















i. ? 

<Plf^?, ^ Sf^l'i'o <P^ Sf^l^ 'Q ^ ? 

vs. Pi(.sr«i ? 

8 . "sn^ ? 

(?. <p|(.*p <ic®i ? 

iPit?^ ? 

H. lilW ? 

br. Pi(.sr«i ^ c®T^ I 

cs>. RRi<p 1^ ^ ? 

io. C^ W ? 

iCj,. C5Tii^^^R^?t5T ? 

ivs. '^<iti>(.ii ^ c^si^ fror ? 

is. I 

ic-. (fi^'srtf^c^K I 

^T«!f^2|*f8 

i. <ieiC'S I 

C5,. I 

'S. p|(.sr®1 'S "STtf^ <1®1(.'B C^WlTf ? 

8. Ri«»| S|<|s1^ 'srtf^ ^’fC?!^ '^stf^?, C«T^ I 

'Is. Pic.sr«1 RR>»j c^«t 'Q^®l1^ ^ CeT^t I 

V. (?Ff? 

tS. R1«J| 2W^ PlCSfei ^ CsT^ I 

^15=^1^ 2|»f8 

i. C^ ^C^WflT f53P(^I 

^5,. I 

vs. (?Ff Prf»t^JT «1J«1^'S Picsr®1 'Q "STlt^ ■^t1^?,^eWCsTl^ I 

8. 1%:^ 

(t. 

Pl(.5r«1 ‘'l^:?!^ Rl^fl ^?5’t«TQ'Cs11^ I 

°L. C«1^ "^Jl^ 'Q C^ 'G ■*W^^®t GtfSRIt I 

\r. I 





















































(Lubricants) 

««Rr *I 1 IIS 1 ^ 8 

^ (iRy f*lfB?5Rsl^ Wf a(«(H5 tilPR-M CsiPR 'S 

'S<|-fl i>«i»ih Rl«s| ^c'® «1w 'Si**fl ■‘PW '<pl<^ •*p»i'8|c<? 

'®i'5::| 5 iN(p® (iR?. 'BiPi'o ^|5i(,»i 'olw i>H*il ^t'o ^<il ^ I 

^@WC^«|CJIt*rC^8 

1^ 1®i1^ cwf ^j<i«i'8 I (?m- 

^) RPl'o ^r??^ 'X^lw<i ^I^*t t^'g PF ■n>ii’*p|« 'olw I 

’^f) olPix® ^R;«f ’SIC*FT y|^«t 2|1^C^*F <pR(.'» >||^NJ I 

s|) (fl^liJ ^spRi ^r?f“Rl ^*1^ 'o|w i>®i(.'s I 

^) e«ll&ei <?'S)C'8 I 

®) o»iPl*i(.«p %?5)?r "sill^ ^ ■sphetR'o c?lt«T •^khj I 

i@wc^«w?ro5Jf s 

®tc?rK ^i^prtft '^Q(.<!pv(.'9* ®f*Fl*t^ !®*i tcjPlo'o ^hl ^<il ^il?r i c?r*R- 

(Liquid Lubricants) 

^ (?lR «3[9 c4^>i (Semi-liquid Lubricants) 

♦ ^QwnJji (Solid Lubricants) 

'8|M|^ Pljjjifll^vs •ilcsi •I1'a?(l I 

(^*I|M*1 ^sicfjBf (Straight Mineral Oil) 

► rHcw"! 'oit?i®i (Spindle Oil) 

► ^5|tiR (Hydraulic Oil) 

► ^5(C?I5T (Slideway Oil) 

► ^5rc!l®T (Gear Oil) 

Pl*ll«l»i 'Slew (Straight Mmeral Oil) 8 

^fills’ t*]^ '9|R'8t (,'0*14||<| ^rW *iRd1 's ?rPTl?iR^ Rlcl'® i R?ilR^ R?il<i, 

^l1^®'0C?r ^ 'i's*il'Q* <p^i(.'o Pi*ilw*i 'oic?l®l 

<qj<l^'o '5^ I 

Hw*! 'a|««l (Spindle Oil) 8 

W '»ililt«il P55TI «il1^ "sic^iU <u<iRl«'8tR'o 'Q 'oih^|'a?il'8tR'o 

^srtc^ I TR55f a}^ fHc'®"! <fl^ R?ilI5^^'o«nl's» <p<i(.'® PHc®«n 'ai(.?i®i ^j<i^'® ^ i 





















sa(t 4 |*i (Hydraulic Oil) $ 

'flrt®' C*rf*H '*lPi'8t C®®f I <sj1w 5) (fll^ 'aih^l'Biil'stm's ^ItlcH 

'®*t ^5ftc^ I ^|^iuPi<p '0((.?|»| 'BtSHf ^ I 

FHc.'O'i, ii|^'B'QC?r ^'o®il'a» ^c's’S ‘smI ^Gii I 

(Slideway Oil) s 

(i|1^ S'Qamn^t s|^ C«5r I ii|f& W5!iC*l? ’Itl?r S'a^mic^f f'lfNrt^lft <^1??, 

^si^jcef WinaTft I 

'flCS*r (Gear Oil) 8 

«ii1^ af^ ^ ^ i >(W "siRFf <£(^ 

W?I^rt*Rsllt ’fWpf Rlcl^ I ^ifw «l5R^^s1?lW Rfiltiw ^ 

^t^c'® ^'o«il'a» -qj'Sjc's '3(c?i«i <ij<i^'® I 

^i.8 »iwHwi 8 

Rl«;:| ai^R ^lR1«Tj<p *(|W OT'QTJT ^c®iI 8 

♦ «t1®W«tlsi^F«I^-(fii(GulfGu^ 

♦ «t1®PF RltiiiR-tM (Gulf Haraiony-53) 

♦ ’tl'W (Gulf Hannony-43 AW) 

n (Caltex Waylubricant) 

n <^JHcB 4| (Caltex Oil HDA) 

n <^iJh(.iJ4| ^ult'djl ^sRSPT (i|’3,i>l^)Pl (Caltex Rando Oil HDC) 
n ^siJiR (il "Sfl? « (Caltex Regal Oil A R & O) 

C*K cB®il5r^5(c?H-^‘l (Shell Tellus-27) 

^ m (ie®TK^5roi®T-;iJ» (Shell Tellus-29) 

^ (?H dSHI (Shell Tonna Oil-33) 

:: '«pj|^*i (5(^1^ (Castrol Meghna BD) 

:: 431^3*1 UpTfSjiT-vo (Castrol Hyspm-80) 
ss 4J|3di«i t|5#R-ioo (Castrol Hyspin-100) 

® ’s|R®T ^5(c?i5r-’5, (Mobil Vactra Oil-2) 

® "siRst 'oic«®i C5j® Rfw«N (Mobil Vactra Oil Heavy Medium) 

9 (Mobil DTE-25) 

♦ Rf® ito15r (BD Energol HP 20C) 

♦ Vo (BD Energol HLP 80) 

♦ Rt® t=11?rst®T boo (BD Energol HLP 100) 





















11 (flCTT wR"*! C^-(N) (Esso Febis K-53) 

11 ti|^-<?8 (Esso Nuto H-54) 

m <£rc5iT csf-tMr (Esso Univis J-58) 

n oJ^Jiit^ipi 'acs'^l^(.<?■!> t® (Texaco Waylubiicant D) 
n c.i3<^>ilc<fi| ^arcipf W ^-Vo (Texaco Regal Oil PC R-80) 

n R’tiH >i| ^ Vo (Texaco Regal Oil A R-80) 

n (Texaco Rando Oil HDC) 

n ^uitwi (Texaco Rando Oil HDA) 

^ (Nynus TD-33 OA) 

^ (Nynus TD-27 EX) 

dlcB^ ^ 8 

i) (Shell Avlania Grease-3) 

^) 8v (Mobil Plex No 48) 

«) (BD Energrease) 

8) 4JHc5'i| 1I«UH 12|I>|I||>| (Caltex Regal Starfak Premium) 

e) (Nynus FL3-42) 

'!>) 'aijhw*? (i|'sr'5,‘\(t (Asso Andok M275) 

V) ^^srl#T <#r-« (Castrol Spheeral AP3) 


^«1'0 















i. 


8 . 

(t. 

'b. 

b-. 


i. 

'S. 


Sf*ll*i'S ^15c.<P^ <P'S S|«^|$l 'Q ? 

^ ^ <ietiw ’it^¥r ^ ? 

{,'^^'5 Pi*ilwsi 'oi(.?|si (Straight Mineral Oil) <ij<iRh C®r*( i 
PHc'»«i 'oi(.ii«i (Spindle Oil) <i)<ntl<i C®^ l 
^RjiaPi^p ^5rc?M (Hydraulic Oil) c®t^ i 

(Slideway Oil) (?f^ i 

(Gear Oil) (^ \ 


2n:?iNW5 ^ I 
<ij<i^vo £R>1^ •tTsf 1%^ I 


I 


i. '^I3C.<P^ <|eiC'S t% C<lNI?l ? «lI3c<P^ 'S ■^ ■^ ? 'tf^Q I 

«. <^($c<pc‘i5'si ?lf®tfitJ^ ^ ^ I 




















»(1^ ^ ^ (Heat Treatment of Metals) 


*rt^ ^ *ft^ '4|<l^(lil C#© 'Q'ft^ C^- Tim 

wsT t^sTifw ^^5^ *n^ ^ »n^ 's ^ 

^pNc^P Stf3RrN>^®t ^ f^'5 ^51^ OT&H <1®ll I Sj(i^i||<P5]C'"lll <PC®1 ^'~^I(.'S 

^5Ul^»*tH 'Q •sptlWl^ ^5Wf ^ ^ JUl.C.'St ^ I *(1^ 

^ *11^ 2|Qj>til<P5]c®t^ wr 'oil'»j'all®f ^ iTKl^ '0)1^1^ C^ 

‘Xoc^nj'ol (Toughness) ^ i wr ^^'ac«i<i ^5i«)W5M 

's|'a!<i'si 'Q'T^p^ ^ I ^■~^|c's<i ^*1hl»i'^^cR<i ©thl 's||<i‘*tJ^ i 


^*r aif^Firiwt ^- 

i. 'sijlRf^^ (Annealing) 
(Tempering) 

o. (Normalizing) 

8. RlcvBpi?, (Hardening) 

(t. (.<plctiR3?, (Quenching) 

'Jj. (Carburizing) 

(Cyaniding) 

\r. (Nitriding) 

c9. (Case Hardening) 


'2^ *n^ ^ *n^ 2i^¥iw%f c#s ^ <iila<p 'Q'ti^^ 'oi'»i(.<i ^ ^^rsjTi 

^ I *rt^ ^ *n^ (Impurities) 1^1%^ 

S|<|Sl^ ifplo <PW I ifplo^'Q’ <P51C'® RC®1 ^ S|Q)»ij|<P5)(.H51 £|(.t||«(*i I 



i. p5i?i ‘P^ic's i 

^ll^u'sl (Hardness) ^ ‘P^ic's i 
vs. P5c«i5i •i»(^ti's| 'si'a<ivs| (Ductility) ^ <p<icvs i 
8. 'qi^Q'O’ ^ 'oaj<]vs| (BlittlcneSS) ^ ‘PRIG'S ^ <pa||cvs I 

(t. Ph5g« 15I *rt^ ^^#1^ cWsT ^ ^^5^ I 
vJs. 1^ (Strength) ^ <p<ic.vs i 

H. 1^ *rt^ vadvoivasHet TfM (Crystal) ^ '8 Tt«tf^ <P5icvs i 

br. 1^ *rt^ <iR5il<i5i't vQ (Wear Resistant) <p51c.vs i 

<5>. 1^ *rt^ ^ (Toughness) i 

io. 1^ ^ *(1^ C5|f»icrjf^PiG5 (Machinability) <P’gcvo i 










































^suif^^fijfSpKt (Annealing Process) S 

*n^ ^ *rt^ '*ii<»il^ ^ stf3Rnt^ ^ i *n^ 

^tsn ^«lT5, Qt»fi5<pj|8i '^’rsn3it c^o® ot® ^s;|f <»f^ 

'oi*ij W c<p|*i <P(.®1 R’i^'51 '*t^ ^C'® ’fk^ I *rt^^ <P5ic'® ^c®i 's|jll^l®i\ 

<MC'o I wtf^° ^rsni "^k^ ^fsiR sk^TM <p<it'o 

’14a ^k^ ^k?r <p<ic's I i£i^ 'oic<i *^i'g(.<p 'ii<p'5, '^’fskskr R»^‘*p®t 

#*lk^ (Soaking) ^ i "^sksf^ ^<17711^ 'oii'oj'all't 

'oN<l^l, 'S ^nfl^ ’Ifl?!^, frRm ■fli, ■Rf^ V||^t;^>|j5l4l>l<l^'S» 

f^®1(.<P firfSRTt^ ST'iJ fil®'® <p<l(,'® 'OI3lRRl° <P<ll I 

'ai]|RPk«r«iH'* ^•\ «w<r- 

i. 2kW 'oiilRR?. (Process Annealing) 

C’IcS'hR?. 'oijIRRi?. (Patenting Annealing) 
o. ^ 'oijlRPi^ (Full Annealing) 

^5u1t^ 8 

i. C5rf*tf^°'s <pf4?, <p<ii^i «r*Hj RiJei, '8 *rt^ 'oijlRRi° <p<il i 

R5®i, *ri^ 'Q *rt^ RR, *^5ic'® wiRf%\ <P5ii i 

'S. f^®f, *f1^ 'S srt^ ^oTlWSft®! "5^ <P<IC'® 'OliiRPi?, ^ ^ I 

i. 1^ (o.i;i% ^ = V(to °c - hoo °c 

(o.iv!)% 0.'^}9% ’IW «Pi4l) = brSo °c — br'to ^C 

V5. l^SeT (o.'So% o.8cS% ’fw ‘^l4*i) = b-'^o ^c — b-8o °c 

8. 1^5®! (o.(to7o i.oo% ^5|^) = <^jjo oc - V'^o oc 

<t. = c&oo oc 

^^.va ^7<wl»fl^«liRrr8 

PiJsiw ^*k?r (to oc (?k^ ioo ^c 

^ ^ c«k^ c^ <ilXw %oei <mIc<p I ^ 

■^jsTf ^5(H I P5«iw rIc.'sR?, ^5ik^ i 

^’RTtsrt PtJw^i ^*0 «i»i4w<i ’t^Tk't^ w I wr 

c^tPr^ 4 Jj|F^?, s}«% ^ 1^7?T (Rf ^ (Crystal) ^ ^ ^ ^ok^s.’C*! 

^ ^ 'Sfl^ stm*! ^ I RR)tl|si 1^73? ^ ^^173^ 

c><Rc«iRPiI15 "^k^, 'Q^?i1%^ wf ’ii^R<p ’iR<i'S'i 'Q 'oii'oj'all't ’ikf i 

^>^.8 C^k?lt^l«lt3FiiT (Quenching Process) % 

Rt*fi><pji®i ^^Wsrf (;?k^ '^’fsrisrRf P5®i(.<p <pw ®R®n^ ^'®®i 





































































^5rf% %©pr <P<]|(.<P I P5«1C<P ’Ilf^O'B Sg^Rcil ‘P51C.«1 ^ 

iil^^<|volC>| <^»>5ICS1 ^ I C<PlC«<f^^RR»?lN <pf>t5<^» 

•q)<iRl<i wr I 'Q ^^tsrt^n^ ^9‘q'©«i Pj'O'g^ i %5eT «p<](.si 

c5*«1tR<a!|QMl (Tempering Process) s 

C‘q»lcill^?, PCsiw ^ ^ ^5^ 'Q «q>|c«(51 ^ I cUHIR?, ■5J®1t 'ai*iJ'®>< 

2ff3Rrt^®t ^ f^csi’a 'Q 2|c?ll«r^^ aiklil <P»llt'0 S^|c<P 

I tiJHlR?, ■*!% <P»ll?l •Ha|^<jvs| 'Q ^'S»'0| ^Ri <P(,<I I C<P|C?jR3?, 

WT P5c.®l<) ^SPTST ^R«l's*i (il'^^'^»<l*i'»lc.<l ^^ I 

'oi^R*rf ^*rl?'t ^~^|v©c«p ^^ 0 ° (Tfs (^ 00 ° (p\% ’iw 

si<i'-1l's> ’ftf^ t'otei^i '5^*11 yj^Rcii %5sT I c5*Mtfl^ "^pCsT 

P5(.®1<1 ^l<P(.*i'^ ‘^I'^v, 'o^r®! '^scsf I C^C? <lj<l^lw<l 'SFU '^TW 

's^ ^ I <i<\tK^ ^ g^M wf- 

%Rt, '^, -^pit^T, ‘w’, <uiwiw<i ’^pf, (^ c»t’tm 

%r ■^ji^’^ CK^, 1%#^ cn^, 1 

^^.'!j «lQwl (Hardening Process) s 

^ItvtoRv R(.®il 'oi'ij'o»i srfsRTf ^ fji5®i(,<p ‘^ht'i^i ^iR^iK ^Ri <pw ^Ri'o "snsnn '*1^ 

<pw I £|Qi><j|ii Pi5«ic<p Q}»n5<P3M ^^l^rlsiT '0((,»|<P ^HsTtartif S'Q^ <P5il if's 

^Hl^, '2voc^ ^ wf ^ I 

^M^»£Rr2W?ro55f 8 

2lR>illc<P RjjRlR^o <P(.il<P ^ I (?I^- 

i. 

'^. (.<P'^ ^ic^R?, 

8. «^l^l^R>?, 

(?. cip'^»i ^Ic^Rv 
'Js. '^•i\!5|<p-iiT ^lc.\sR° 


























































i. W OaiJwiJ ^ ? 

s}f3Rn^*t c®r*f I 

vs. 'aijlf^pl^# ? 

8. '»lj|f^Pl\ Sfs^Hvs 2f^|^ vQ ? 

e-. *i<l»ll«llRl^° ? 

C'^lcill^v ? 

‘I. ? 

tr. ^ ? 

i. vot<>t £|Qj.?ii<i»^(et ^ OaiJw^ ^ c?Nmr ? 

stfaRT^s^'t ^ c®r*f I 

vS. SjQ)»i||<P5]et SlwN^ilv©! ^5^ I 

8. voijlf^Pl^ <1S1CV0 C^W?f ? 

(t. <i«i(.vo # c^wt?r ? 

C«PlCilR3?, <1 SIC'S # ? 

ciJHlR^ <i«ic's ^ ? 

b-. c^i^ ? 

S5>. 'ijjlfHpl?. ^ I 

io. ^ I 

ii. c^cai 'oulI^Pi^'^’Wsnts'fsf I 
^Icvsl^?, <pvs St<Pl^ 'Q '^'^ ? 

2jIii»?||<M®t <1*1 CVS C^Wtn ? £tf2Rrt^®f Slciller^iivsi I 

'^. £|Qj>fll<P51*t <pvs £|<p|$i 'Q ^ ? Sjc'SJ<P S|<p|c<l<l 'Wt'Q I 

vS. ^Icvsf^?, <l>lc<p <ICS 1 ? <Pvo Sf^t^ \3 ^ ? ^Icvspl?, vsyst*^ I 

8. '01.1 il^Pis, <Plc<P <ICsi ? <P's £|<p|<| 'Q ^ ? Wtf^Pfv, Sc'sr‘*lT ^ I 

a. ^ I 






























(Hydraulic Transmission) 

«st5T ctPIsT *lfib|*Hl ^saliT t 0RJ ^1^1*14 ^5[C?|»r -^tilt 

!Sl»li5|*R^ I ^'o>llW 'a|ClJ|C»l1i>4 •ifiMPl'e ^ I 

«W8 csWort 



fiai-^vs-is ^^Pi-^35I«i(3i-iw 4 4wf[>Tro5*r i 


^P5ttPi4JBl*iPliH •iftbill's wPl-i s 

i) CT'T (Lath Machine) 

^ c-rnwH^r (Shaper Machine) 
e) csif*R (Milling Machine) 

8) ctPR (Drilling Machine) 

csipR (Grinding Machine) 

«») ^hlW»l -sfl^l^ csjftn (Surface Grinding Machine) 

*\) wtl^ e C5j^ CTf^ (Boring & Honning Machine) 

♦ ^ *l1iplPRJ »I>HI '♦vilW I 

♦ 3ih<M*ilii ctPiI^ I 

<«f5t 'aillj’^lwl «aw PlW 'a|cBl«I^4 ^StW WT ^ ^ ^ I 

1^1^ 'sim 4 'flWBR ^»itc?rB? *ticr 

^w^jSl*iPi"tw4 c#r i 











































































C5rf>*t5^ 

RiRii}Pi<p 5l'»il^‘^ ’iR&iRi's (fi^ csrf^t^^ •TTsf (?r*f i 

i. c^l^? c®r*f I 

RiRii}Pi<p 5l'»il^‘*t^ <1J<1RIW<1 ^[R*rf I 

8 

i. RlR4l3p1<p5l«lf^‘^ <1«1C'!) C^tW? RlR4l3p1<p5l^^^‘^ ’iR&lPl'o C5lf^*i^^CR<1 ‘^TtST I 












c5(Pk 


^8.i 15r»iN5r (CNC)8 


^ (Numerical Data) ^ ^ ^ Rilla^ ^ ^ csrf^ ^ P'3wi^<^Jh 

^pt^ih Csrf*t=T5®Fr (Numerical Control Machine Tools) ^ (flP# (NC) 

^ I CS|f^ ^n*l^ <pIHS'5|^i ^1?t R?iiai's '»it,*q» 1^»iRf5r ^ 

^cajh (Computer Numerical Control) csjptsr^ ^ i 



csjPh 


^ ^ ^5«J|Ttf^ ^wJaRTStC^ *l1^ ^ ii|^ ^ 
^ 'I'^Fsw ^ I lilt ^itt^ csrf^ alt^w 


^8 A 1^‘«N5rcj|Plw^ 

• ^t£Rfpr C5lf*|iT >^8 «'3s<t f^=lt R5 I^Iw?::| <P«<.'o *ttt?r I ^ 

t^t'i^3lc.'i'»i ‘Pit'BW '®HJ twR*l <p<i(.'o I 

• CSiRw csflsill^ ii|a<»i'9|c<l fvsefh ^ ^ ^Itc® liRs^ fit^Slt 


• 05<ppPiflh CSff^ oHhI I 

• R’linR Wploitl ^W5^8?|Jl?r ^5lf^ ’^^G'Btt 'aiMt.ViU ^ I 

• |£|WT CG^RPltlH (iR5tf^1>r<iRR CSIRiT 'IRdMHI 45lt'® ^ CSIR5T ’iRbMHl ^ 

I 






























i) C51W CSlPt^T 

^) RPl?, (.*lPl*l 

'll) 

8) 1%<il»iPi fft^^TT 
(?) c«i«rl<i <p|u|<q 

^8.8 OTF Wplt-M 'a)<*l»f>U^8 


5-Tailstock Quill 



1-Headstock 


2-Bed 


7-CNG Control Panel 


3-Chuck 


4-Tailstock 


6-Foot Switches or Pedals 


CNC Lathe Main Parts: 

1 - Headstock 

2 - CNC Lathe Bed 

3 - Chuck 

4 - Tailstock 

5 - Tailstock Quill 

6 - Foot Switch or Foot Pedals 

7 - CNC Control Panel 

8 - Tool Turret 









^8.<t PIW wHwH CSlWlf^K (?|5t^531^8 

Common G-Codes for CNC Lathes 


GOO - Rapid Positioning 
GOl - Linear Interpolation 
G02 - Circular Interpolation CW 
G03 - Circular Interpolation CCW 
G04 - Dwell 

G07 - Feedrate Sine Curve Control 

GIO - Data Setting 

Gil - Data Setting Cancel 

G17 - XY Plane Selection 

G18 - XZ Plane Selection 

G19 - YZ Plane Selection 

G20 - Input in Inches 

G21 - Input in Metric 

G22 - Stored Stroke Check ON 

G23 - Stored Stroke Check OFF 

G27 - Reference Point Return Check 

G28 - Automatic Zero Return 

G29 - Return from Zero Position 

G30 - 2nd Reference Point Return 

G31 - Skip Function 

G32 - Thread Cutting 

G36 - Automatic Tool Compensation 

G40 - Tool Compensation Cancel 

G41 - Tool Compensation Left 

G42 - Tool Compensation Right 

G46 - Automatic Tool Compensation 

G50 - Coordinate System Setting 

G52 - Local Coordinate System Setting 

G53 - Machine Coordinate System Setting 

G54 - Workpiece Coordinate Setting 1 

G55 - Workpiece Coordinate Setting 2 


G61 - Exact Stop Check Mode 
G62 - Automatic Comer Override 
G63 - Tapping Mode 
G64 - Cutting Mode 
G65 - User Simple Macro Call 
G66 - User Modal Macro Call 
G67- User Modal Macro Call Cancel 
G70 - Finishing Cycle 
G71 - Turning Cycle 
G72 - Facing Cycle 
G73 - Pattern Repeating Cycle 
G74 - Drilling Cycle 
G75 - Grooving Cycle 
G76 - Threading Cycle 
G80 - Canned Cycle Cancel 
G83 - Face Drilling Cycle 
G84 - Face Tapping Cycle 
G85 - Face Boring Cycle 
G87 - Side Drilling Cycle 
G88 - Side Tapping Cycle 
G89 - Side Boring Cycle 
G90 - Absolute Positioning 
G91 - Incremental Positioning 
G92 - Threading Cycle 
G94 - Face Turning Cycle 
G96 - Constant Surface Speed Control On 
G97 - Constant Surface Speed Control Off 
G98 - Feedrate Per Time 
G99 - Feedrate Per Revolution 
G107 - Cylindrical Interpolation 
G112 - Polor Coordinate Interpolation 
Mode On 











G56 - WockpicGC Cooidiiiatc Settiiig 3 GllS-F^LorCoonliiiateliite^ralatiion 

Mode Off 

G57 - Wodiqjieoe CcKttdinate Sett^ G2S0-FiAygoa^l\iramg Mode Caned 
G58 - WockpicGC Cooidiiiatc Settmg 5 G251 - Folygonal I^iniiiig Mode 

G59 - Workpieoe Coafdinate Settmg 6 


Common M-Codes for CNC Lathes 


MOO - Pragram Stop 

MOl - Optional ^gram Stop 

M02 - Program Bud 

M09 - Spindle Clockwise 

M04 - Spiiidle Counterclockwise 

M05 - Spindle Stop 


M07 - Coolant 1 On 

M08 - Coolant 2 On 

M09 - Coolant Off 

M30 - End Progamif Setum to Start 

M98 - Call Subprogram 

M99 - Caned Subprogram 


V A PPflPr WT otftew fldWtftt ew tHaUrtlffili 

f ^iAspmhi w w Rftd eNWwcw «wi d«w 

uiMlala tiwi R® sww^nr i unwisilaw waa >(1^, taH-ilitflfl Rtasnl 

’TOT cflwi'i WS bofl ^ I (?sww1*id?A*ni3PiCTt eniwn ^ ai^iiHicHa <#*i, ^jaiarfli 

f^Ni, ft®, ^'•JtR dwlafllfl i 


ctn-t HkvI RfliK(MZR) t 

ftwi asai iw apBT *rtifb *flajCTj caPiwa oiT^ e oieiiawi» # 

'•low Utral ^ HRHtPi I Ihcdl ap® aisa 

onwta orwiiiHit 'Iftl-i "WX, 

Y andZ^WWftHt*(liP1Prpfr^flW^i 

enifir (ATCD t 
^ csvtv 

♦Jl’IlPilU >9 d'W+'lH ’ffo 'RF 
afaaQM ■'Ml imtSl jf*i 

Rl^ ’IRs^ *riHr, 
dwilla iJftia ^CT tfn I 'dll' wwawat ^ 

aiE¥i 

ISat 'acBlcalBe uvNi 

















C^ CNPIW'SI 

^ &l®1»il <p|(.®1 ^P^lC's I 

^ i>®1'a ^ '^W <llc<l I 

> 'Qirr^!^«t<ic<p ^51^, f<p^&N cisRc.®! ^'8>'»ic<i i 

^ tjsi'as slf«R*i ^|t>|^ ^<ic'® ^(.<1 I 

> t<i'3)i^‘P 2l<ilt4j,'g '^f^<P'»lc.<i "^T RPt>^ I 

^ PH'a5C®i<i '8?*ij <ij<i^l<i *P5ic.'s ^c<i I 

> I 

> C^rf^t^T '0|C»i<pR'i '0|<IJ<l^'0 «f1wr CS|f^ FH’®«1(.<P "STf^^ fTOf x(^Rcil I 










►!^'o| 'a(’^ 

(Develope Skill to use Vernier Height Gauge) 


'Bl'irij i 

(i) 'elPftil'il ■^1^ c«1CBHi I 

('^) 'o|R?il« picem RI«»si ^^?p*Rr c#*l*r wRT i 
(«) 'iJlPfsM ^1^ C»tOT5 ipfU I 
( 8 ) 

(<t) '8|pf?in ^1^ C^lteM 'SbbVil R<f?| I 

Pl<HH * 

i) 'o|Pf«k C*IW (C*!^) t 'olRiiln C»t«f i£|^«|'9j‘^, ^ «^RI»r 
'Q'srrt^l^l "SICTT >11^ ^ »i“*lli*i <wic» 

I (FixedBase) 

'il? ’iW «I1I^ «iwl«r^« ’sit’t »iR»ql»iR 'oiRslo 

^ ^ ^<PRI iBbb'iM TIM «sRiPf '*Ilf^ 'll? ^tWf C»|Bf 

^5l1 I 




fraf-i.il 'elPiiiM ^1^ c*fw 


















1Bar-iA ' 


vs) (iR5f& P5»1 (iRI '3(lsvo|^|?| ^ (Solid Cuboid) ^ SdovoI JiUtva 8 

/ / 

_[/ 





fBar-i.vs t 'ftiPfsM c'ltBM 5»'sl wt i 

♦ aWw 'o|t^fll<i (.»1i8»n>t«i» ^iijaPp's ^sca *11w •iHIc'^l 

C®®r, I’Tf WTT, "Sl^t I 

♦ volnHii tsi^lw LTsIwii "HH^I ^lh CT d*jc«jn 

♦ *1^R^ »lfJi<l>'o1w '5Ts,?l'» >*l1^1wj ^'9*'»|C<1 

3sn*M'^ I 


































C5rf>*t5^ 


^ mm ^s?‘tw^ ^jRwr ‘iiT?? 1^ 

CWI^ lift «lf^ cwra cwra i^m 13 ^ 

<PW (?f <llf9<P i^pfS '0|i(,^^ »Tf I <|lla<p lipfD 9||<pc®1 c^ <PW 


<PW ^s1^ ®'^'s| I 

<» <pi<<i«n5c<p c^ itl^f^)?, ‘isr' c^ «rt^® *{lvicvs ^ c^ 

I 

' ^51C.^ ^C<1 I 

^ >4 2f*fH c^ 's '»iPfy|<i c^ ’ft^ ^ I 



1^?lK 8 

'Sfc^ Sw>vs| = (fifSfR C^ ^ + '»|pf«j|<l C^ ^ X 'o|Pf?ll'SI X <j|fa<P I 

i.'^ '»|pf?ih "^ll^ (.’k'sm ^ s 

£f5fw '5tf%t?r c^ernJc'p 'Q<ji<pc.<ic.s>3^ Kipp's •»iNc<P'^ c?rcS?r ^’l^r 

^ I 

>i»i'sw ^ iit?r 'oiPT^i^i cwi? ^ irm ^ 1 

^ ^if%i^ cwi^ ^ iTt’t 2f*rt^ cwi^ ^ wt’t <iila<p 3^^ 

I 'oiNi'S ^ '»if^?ii<i c'spc'Ki ^ Tift 2f*ri^ (.^0=1-a 13N <iila<p 

3p1^ I 


i.o 'tolPfiii^ 8 

'olPfilla CWl^ <to = SfsfK ^ 855 

= 8S?> t^.1^. 

.-. 'olR'^ltJ CWI? i = (8Js (^o) 1^.1^. 

= 0.c9V 

.'. 'olPfah = (2f*rK cspcsia i 'Sff^ - 'oiPfiik cwi^ ^ 
= (i - o.Jsb-) 1^.1^. 

= o.o^l^f.t^. 

^31^, 1%^ 'olRVlh iS*^ = o.o\ Ist.ist. I 















































(Develop Skill to use Surface Gauge) 

i 

V) ^»l1?reV5T 'sreH^T’IW I 

^) «'flu c»Mt I 

*t) Pl'^lror i«pp 1& ?iailv*l^ ^ i 

R4in t 

^) ^*Tl9W5r c?ii? 

^) »ii4c*pi cnw 

*t) ^ ■*l3)^l '«w ^ I 

c^ (Surface Plate) *«Rf s 

^lnw*i csicB?r 'fl*l?r *iinw*i c*t^, ^'*jil*t ^ Gio<f ^®?r ^nvo^'ei ^31^1 

'a!n^»iw»il<RPt'5^<w>i c?tl^'a*BrG(W*n^W^ I w*1*i 
5^ln »i»m « «»lc‘*Ki «>i>i'®«i'8i ^Ifl 'ewj, wh 'qjhR'iPi^ H3 )t 1 ^in 

ewi C?l*5 ^1 ^ I 



i ’il^iOTsr C2f& 


»inw»i 01*1 fwi Rafij'* «ivRr OT-'«riW> ^ i «i^'a*ic^ 'licHfl 

'flt^ RR>j| *R*tCT '^'^I'olw Vfifl I 'oIIC^jI*! ''iIhwmii '6^ 

^ ^Phr’lOT’nHwrl’T »il^ 'swa fe’ifii'BlWfl istt'al vf 

l-WIJ ^31^1 WJ C'1'81 ^ I 4 WH W«W 51^*1 

'8 ^Pi®»r «<Ri c»l1»rtvBr ^ ftPit ^ (c*pr-"IjIv 1>, P?t^ R?il13t, ^iN, 

^'flj|fi^)-«iBr c»t1*iWii ^ c»tl*rRsRi c»tv ^ i 





























(Base)- <iR5f5 '*11^ ^ THw^ «t1c^ <iWire«Rr^iW ael^sl^^MItil 

<ftW^jBP*f'»iW(.«iJ Rl«fl WW 11^ (Base)- >ira^nW^T<f® ii|\&«j|PC^ 

R<iai*f ^| | a^^'s*lc'»p '©»i ^ ^*(J 'g*i*il 

^ vB^ltuTo ^flRca c»iw ■?;? c»t^ i 



SPINDLE 

NLTT 


GAUGE PINS 


l6ai-^A * cstw 

(^) ^8riirBW5>aiii^taM <aui>iA.-i(»i^ «|- 

i) fiWCsr '8*1^ »l|tl»>l I 

’»||<IW»I C?f6f& *ll5^l<l ^BT •Tt® I 

vs) c»iiBtIl»<l \»*l| «£[ (*tc?i C^ci>ii '6*1^ <lW I 



1^-^.«8 cstw %?r "sitn 















8) ^ C!tt5?I '6«l? ^IW I 

4) +|4mW ^B*|R'*C*M TICTI "l4 -Ml ’lHW*! C*IC»HI 
■vw *i|**t 1?|^ I 

6) ifl'iK ^ilflcw t^ltwi M^ilOw ciw ifl>i'i'8lw anil's c«n ^l^T-wi 'e’lflfiiw »R'ilw»i 

*l«l miVi I «|pj (iRT ^IPH ^14 w^ 'SC*lfl 

(’'I) PlPil^Jh t 

i) m b1t+ %f I 

^ ^liiw*i rtwfl CT*r-(ira l^-a^cw *ric<i Piftlft+JH 4l4Mt<i ^il* i(1*ih ^ \ 

ft) 1 

8) *^4 ftfli Bn^m ajft-qm -ifB i 

tf) iS|<(5T Rt?| t»IH ftllOT ftllw I 

ft) ^ ^ OT, ♦low ^1 h1 I 

^) ^ W wwiftft ^ «ltw ^ OT, +!<•«« 

’0(j1“T|^"tC*l^ *lli^ I 





1Bar-^^«j ^T|?iOT*r c»te i 




















(Develope Skill to use Dial Indicator) 

^) ®Ws( WteWM ^!Pl?F MfirtSw I 

^) V*Hl1*1 »j|^PW *iftsrW «t^ I 

’I) ^fSiwiJwHi >il^wi h^wI 'si'SfH i 

R4iM 1 

''0 'blflW ^Bjlw 

w.i ^I^M®HRr •iRjiM I 

TBiin»r «»niitfw ^*Br V Cfff)i5%® a^Tii<o^^T5|5r'e^#cv5niit7f^f1^ 

I ijfvbnj «M loil^lfl ^ijU^'olcH Rw<Jtl^ i^iE|^w-*it^^Rtwtww wiflh <iaih ioo 
vlpi R'w ^ItCT I ^ Rwfl ^*T@lt Htawn Ru> •ihlii Sw^l RwfH <£1^ whRwi 

'oHwI^ S*l«l Silfl CTPf^lHCV MWIWH «HJ ^?l I CT^^RTTWOTT 

flwH (-)1^ <iri»hRw» sit*t (+) 1S^ sHw I wiflh ^tR>w^i«wi ^jPlt- 

Ittlfl^, y»Hlh, WCBW, MC'8W3HMt£Rt?ttfll1?r^5*f^PH5Rr^#S^I 



fSa(-«.iJ ^IfewSBRI 























TBHrH TBWisra «|i^ ^ tiT«m o.ooi 'Bsrfssf «WH ^ i 

C^li)4 '!s|?llWfl «lWJ4lB o.oi i>«i1&®i «WH ^*151 w|«h 

(i) ^I«W ^pSP)iSsl>1 ('^)^ <I1C^ I 



f63I-«.^S 'ftlnH 


frai-^.vs* ^RJRSiih \5l?i1®f 


toliilw “ItHW 'bH ’S'BSi mw *lli ^1 ^ I ItteflBRrariOTW^lW'^ 

*IWJ jfw c’it*! ^c'B ^flPT I 


ttt®fif ^l^'STWI ^ *ltw WlBT ii|W 

*llc^ CTIGT I ®l?l1c*l<l fi'oM llfil »il*i 'i»llll*l c*)*c»l 

^ ^ (o.ooi ^ o.oi 1^A) I l.ls.w'Bil •tca^atf«»^ ^ \ ^ 

C^fB *lc*i^lw ^ Rc'iPl'® ^ I 


'b|?||«l ^|4l HfihH i 

i) ’HiTC^Pr CS&9 ^ «?lT#PT 

^) ^BIHH t\m W(C^ cs(& ^ ^ 

‘o’ Po ctB ^ I 

o) 'tthh ■'wilwn spjIH fB«it 

^itw OP? ?iT9Bi 

vB'HtiMi 'B»its> s*w I 

8) C^ -^tS^W fW Rt'fPl'S OTPT^ I 

ff) ^ iRt PiC'flPl'i ♦lfil>ll*1 CBTCR’^ I 

<j) ^ «it4i^iw4 *1^^ cm ^ 

I 



fBsr-vs.SS ^5rai*T tj^C^BCRT >llA]WJ I*t^ 

































^Hl S 

i) «WR CT 'ec'W »i^H' 8| *15)^1 «wil ‘ippl^ 

»i>i's*i 's?rl4Mc>w ^*Rr ^ilw cucBw ■&*!?[ liajt^pilft ‘'I'^'slw a*W 1%w 

■^i 

’^) ^RM?r 'bl?lH ^l^wU-ilW W s^Jlt'M ^rWiFlt**Rl >I1^U*IJ 

'ail'5'^l'Q I 

'S) Vsifll"! ^IwW*UC<W »uHc*l1u^ CdWfl ^*R[ 1^1'H'I I 

8) 4*^ Tshiisr ^R»c4iJm 4 ^ m m(t^ ^ ^ ^ 

c) ■STal^ ^Ttw ^SflOT ^TRIW^T C?tdS?r i|^|*|«lM ^A\0& ^ 

^Itro 'SiiWfHtJH 3H(iiw wilwi I 

'Jj) 'G?ll^t>H WRf '8ISM ^fewUw< H^ll>'|?w ^PRI 'blflU'H <4^ 

^ ^ OT 'aill#^t>w ^5S# TI^IW ^PTSSf I ^^^smcsRI 

Rt'IIUwwi ff|w 31M ’ailt>l 'AM OT, 'e?ll4Plc>l^ Safi's*! 3ft 



f5af-«.tf8 »l?ih ■»iI<iw'»i <iIvw*i i 



















^WlBt-8 

sil^WUlSllSM 'S('^ 

(Develope SkUl to use Inside Micrometer) 












I 



fB3I-8.i8 



8.i »|||.W|*li3|‘B|«W f^<h’1‘’t * 

3Ff^ <|j|(.^l«1 CWRT Wl«t rn®*! ^ ■*ft^’t?r 



























































C5rf>*t5^ 


ispHJ »rt^ I <il^ <i3lw®i 'Q £|lc.'a<i ^ ^ ’’^TO 

^ PHlVU(,«1<l ^ <i|f^ <llf«<P 3j# '*li‘*ft^ ^ <ljiW(.«1tl ^ Tift ^ 

W t^f%?f «ft^^ w I 

viRt>ii»ifvi'5iw^i ’fi^ = i(U5^ 'Mi + ’ft^ x 

'oi^v^f^<p Tft^ "^rNs^rf f«N®T c^c®i^ iTM?,’*lTf ± 

8.^ >||^M*|PI'B|C<W HR?|N ,^1^ 8 

C5(^ <ij<i4i!^ 2f«fH cwr 'q ttim 

■srt^ 'Q I^CI> f^TC*^ ^Ic*^ I 'Q 'srft^ <l)lwc«1<l 'Oj^ <l'Sll<m 

iff’t I 'S^R^ cwt^ "STt^ i R.R. i 'oihh cwf 

2f% *IW <1 'SIW 4'l^l ^Ic^p <llc '0 < 1 »W 2ff^ 'SiT’t c^ut 

I 


WT 'S^R^ c^ o.(? R.R. ’srf'^ (?t^ti! ^ i ^'al<pln cwi? R^eic<p lii'^ ’ft^ 

liT^ o.fi- R.R. Rt%?r i o.(? R.R. 


^'Q\<>\< (to I 

Woiil^, ^'qI<pI’ 5I 0^0=1-a 'SiM "STt^ = R,R. 

(to 

= o.oi R.R. I 

.-. i|R(;(iJ»lRi5l<i <i»H'>h 3 ji-^ = o.oi R.R. 

ifl^tTf CT, 

'©iRiila c^c®!^ io ^ = R^ cwi^ s> = Ssxo.oi R.R. = o.ot> R.R. 

'©iRiila cwi^ i ^ = R.R. = o.ooh) R.R. 

's>lR?ila = R^ cwra i - '©iR’^iN cwi^ i 

= (o.oi - O.OOc#) R.R. 

= o.ooi R.R. I 


viRCiihlR'BlWH 'oiRillil = O.ooi R.R. I 


8.V!) 

»iRti4»lRi5|wa ^5J1^ wRti^’lR'Glw cror ^ i 

I ciiFR ^ w I Rm 's 

I "T tRs Rc'oa ^o Tift 'Q i£i^ ^R3 «qil(,a(,«ia 8o 1^ WR 

'< 

I ^srnsj^fR 'srf’f (tt^tti^ ^ RRm ^jhRr rrh^^t i c^ w Mr 
' sc.®i<] 'ai'a<i'©f RRI 'SJ^, 'Q Rfi^ ^p^ic's "STfesFlRSt^ ajax's I 





































































to vi^c<ii>l1^iJM 

csrf5 *tt^ ^5^ I 

*M\*M 8 

lii’siw'iH'i <ic®?r = -^c-.oo fsr.l^. 

«t*(R CWI? ^C*1?'5[R = (t X i = (t.oo fsf.1^. 

2r*iil5T ^ = « X 0.4= i.4o 15r.1^. 

CWI^ «9 "Slt^ = '5i X o.oi= O.o'b 1^.1^. 

csrf& *tt^ ='0i.4^ f^.1^. 

.*. R?||R?. tiRT 'OII'SJ'S^M "^Tfr = «i.45s ± filial‘ip lipl^ 

'olRiiln ail^tisplIaj’iJh tor ^ (TT^RlRr ^Rl?f tto®f 8(1^ CWRT 
'oil^ifP^i ‘Pwc^ I 'o(l«(ii*N nlc’l^'siT^t^'^ cw?^ W iiM w'Cl’i «iRc*i-si ^\u< 

R(.®n.^ 4ji^ ^ra5r^?r*tl?f 'src’ic^ trH s>*i^il^ f^csr ®®f 

(RM ^ I 'sjlR'ifl'si cwR (R ^ to 

%?jc^OTl^1toirw I ‘fR^'fli^'RHtoitc^o.ooi toreef^scir'8®RPic^^^(?rMWRr^nw 

(Rl^t ^ I I 
























wm-<t 

o(I> W5t 

(Develope Skill to use Combination Set) 

(i) 

(’^) ^-vailS'U I 

(«) <pIm(.i- 1 i -»iKlc«u PiPifaj^Pih i 

«nt*l|pi R4iH t 

(i) 

(^) 

(«) 

(8) tvRRjHJ 

(tf) 

^ «Rr »ilf)c»ij w-'aii®; 4^1*1 s 

i) ^•Rr '5^ C’iPi'i liRT «|(."i’i I 



1fer-^.i8 «im (JTSHt I 

^) f&nt^pilft 'Q 31IHW51 cst^s ‘«l»l<<<«<l >lt*t 



fSaf-e.-^s 1 





















































vS) pi's Wl^^tGRT *ll^C*II 'S?l1^PlPHI 'BC*W Prl^fj ^TfW ^TSIWtC*r 



8) WW ^ ^k1c*u •Rl *1^ I&fir'o ^ I 



PlPlfii^Jh 1^ 8 

(i) HjI^pS ^ I 

(^) CTOT I 

(«) Hjl«pw»<i'5Pf5^%sr«tW*t^^’sn^^hlMW I 

(8) C^Bl5c^fSail5piTll"'^«tW *BI I 



Iwfl-ff.fts c*ic5<i *1^1 pij wn I 

(t) ^TtPni ssi^ 

'^^W''f^Q I 

(iJj) »l»IWtW W *1)^154 R^15^ C^ I 










































'900 




HbvHH i||^u)i|fS|lSM K«(''S| '*1'^ 

(Develope SkiU to use Depth Micrometer) 




(i) 

(«) 



C»NTl 


^*t<r ^-'ail'Su ^Rf*f I 



<|l!|*llf^ R4iM 8 


(i) 

W 

(«) 

( 8 ) 

(<t) 


'6i?ri1¥^(5^ 





'b.i a||^U|i|i^1»|Ul4 8 

(i) ®W(.»| 'Ai^pIu 'SillRp'v wRo^l^l I 


(^) 

(«) 

( 8 ) 

i<t) 


C®*W Wl^t'il'lfvi'GN 4>l'<'»IC<l ^ (?R ^ <£1^^ 

PPT Ji»i'scsi CStC^ C?|tfW I 

lii'srst^Rr 1^ cwRT ^'s «r«rR (f4i«/^iiW'i) cwrt^ 

t’frc.'ni ttH 'q (l?i'o/*'ijlw®i) Tfu *111*151 C5C?r 'flRw mt^p 
\aC^ (2p1^ +ve (*lf®ffS®) ^ I (i) CWf C’lC® ^ C®*W 

V i^t^-iRiJi W5i *rt^ ^ ^ *t%iT*r ^ ^ i 



























-w (ciiE#«)^i ^onsvl^ 
iili*lfl *iw 4^ *(flhM CTW^w’ihs I 
'ICTO ow iftcHfilinOT •ni ^=•lA ± ilIlT ^ 

*A LwiH ^HuwlHIluiii «llir«h MI 

<WH c^mv^^iun cwi TB®' ^ >biii*hi ^ih - o.* ftjft, 

CWH W(# '■M ^1 Wl — 

11^ IJIIlfll VlW*l ^ = o.* ft.H. 

TirtK%=o.*lir.flr. 

'iftMPffh = calwf PiP ii^vn i*i(lf ••H -i54jI 


= —=o*os flr.ft 

tfo 

tillW W =1B^ LlW ^ Vf*f 

fllPfillfl C^tnv ^ - I^VT CBOTHW - €i>flf*r - 0.bxci.ai >0.0Dl»13tA. 

^IPftiifl IWI4) wiirti iirt - viPfflH CTwn ^ wirtfl 

= (o^oi - o«cn»)i4A^ 

= o.ooklitli}. 


t) J(hWH Cflii W ■!« I 

i) •Iit44 IkMuv^uf^^ iilBiwMiBfelua 

1**W « nHll^lfll WU B)*9H W I 
^ •tfr'TS I 

9') wm I 

*) 'BiPftM cvffR I 



16 ^^ »"M hHIwhWhi wii^ph bph e#i»i 












wRh!;*I 





(?ml^ C#*|eT 


DHPTElMICliOME'mR PARTS AND READING ENGCl 1L2 



8 'S?rF#II?Rr ai^ ^ X + 

1^N®T CWRICT CTsR ’^<i(.i>(.fi <pkl<p|R 'olRfil^i w»i<i '<tW^’*U1X'»|R«iI'si ± <ilf8i<p t2p1^ 




























































wR*i5*i 

'ttlPftlW Rc»^ 0 t!|fliJll 4 H^«l 'SIKR 

(Develope Skill to use Vernier Bevel Protractor) 

(i) 'o|Pr?(l<i Re'S*! csifiJjlBc'Sw RI^s( C“NT i 

'olPr?il<i Rc®^ C8|1jij|5c<M ^ I 

(«) 'olPr?il<i 08|liiijl5c5w »il^c<ij I 

(8) '4iiPf?iM Re'S*! (WliBJliwii ’ilAjwjT?!^wraiJl^rl^^^ i 
(4) '8|Pr?lM Rc«*l CSitBiltM-sl >I1A,I«J ^1®^^ CW •n?!! I 

(b) 'Qlllf^ CB^ 

(^) 

(>3) CB*rRl V3T ^ 

(8) 

((t) 'olpffllil Re'S*! CStlSn^ 

(\b) ^^55^ 

'slPfflM Rew Rl^ ^wl i 

A = (Base/stock) 

B = TSpm (Dial) 

C=1^(Disk) 

D = 'o|PRl« (Vernier scale) 

E = a® (Blade) 

F = (Clamping nut) 

G = (Clamping screw) 

F A 

tSar-ivs.is 'oiPRl<i Rc,'o»i osl(5j|iw<i RI«q 

'olPRln Rw»^ nKjCSiliwin 8 

^) «lPRl<i Rc®^ 'o|c«iI'oIm ^ I 

’^t) Pf W!|iLiSj|Sfll5< I 

»t) 'alilhltf iVo R'0'a« Vf ^ e Jfcoo 'TOT 

I i ^ tTra^niK i 

















<oo8 




■ 5 ) «lR?iiii cwra^ (f^) 

t) «r«n5T = i^o' (f^) 


TBf) ar<lH ^'’ (iRt«l(Hill<l CWRI i ^SW?ITO ^Wl = i^o' - = 

(t' (I^R^) I ^jPTt %5sr csrSnteRT ^ 1 


H.i 'slPTflU \\wf\ CK|(lij|tui4 *iWtiu (is*lrt d»*lRr1^ * 

'^) C5^ '®lR«|ti l^(.'®*i PT5 

^ I 

^) ®t*rPT *nif ^tq i <iR ^if^^?ri?r "i^j 

CWI<r®PW^Tsif^'5pj3iti^^^\S®?I CWRI 
'IWR <il»iInc«M ®re 1 

*1) c'<iic«m «f*rl^ •it'im 'bI'iRw 

c^csra •pii^ ^bHfitC^H f^-^'!>.'5.* c«II5jISwu ^ 

^ntr^Tfl I 

^) ^Slf2(?l1?r C^OTiT *tliTra I ^5rt3|?I1?f •n^'i *1^ ^ « ^*fp{ CWRT tiR5l& 

PiPl'® ^ RPl'a <t' (RRu) W «®t I 

®) CTt*t ^*?r I 



1.^ 'ttlPfflU fit's*! bKldiiltUKI l>l^ '6W^ l>l»l t 

^) 'siRVilii Rc«*i osiGjISwii 

pf®'^ I 

^) sr^rt^T cwra ’H^ ^ I 'oiR?ii<i 

*t) ^ 'ttlPfflM CWRT ^ «r*fK CWIil ■'lim 

I fBar-ivs.og c*r®Jtto ^ 

^) 'BlPfsiH ^ ^ I 'olPfiiM ^ ^ ^ c^pra 

’TW pjpl'a I^Pl'8 tTW <t' (RPlU) '0*f ^ I 

«) ®ifit"lPl ^Rs®! ^ I 







































^) PT cW 'srf^tt® ^ c»iDw «Wcsi ’o|i^?il<i Rc'o»i G8|(5j|5c<ni ?Jl^ -ilUw fNT 
valiRw ^ ‘^NRc'p i£|»(1'»Im I 

<) OT, 'olt^?ilwfl ‘o* IdI^vs cs^lfS 'j»l«l(.*i« «>o“ C3^|li»<i ^Nlnc^l* ^sfsl^ wHfJtw W 

^t) ^ CT, '»lPi?(l&<Ki w ■>rW «l?i|{.«Ts w«ni w c^ ^ 

®) ^r*®t ^rtif CTt*t ^*511 



f^-i®.88 'Oll^illfl Rt'S'l CSHSlttel? 'Il^ 















(Develope Skill to use Gear Tooth Vernier) 

ScMH (Aim) I 

^ 'SlRil'Sl ^ (Chordal Thickness) 

•iRl'lH'Wt I 

^ (Theory) i 

^ l»iillw<l "Slt^ »1^?|V4| ^ ^ ^ 

'o|pffll<i ^jIPi^I^i I lire® 'olRiilwn ^01? R'oH ^l lil^ lil^ 

tii^^®?r'^Fre®^®lPi^ c®ffT ^ wre^ ^l'ol?il'o I ^ ^tNI^ «1l*r«1'Si 
^Jt1%«ire^CT^'5|t*f CT«?lt <iN tfi^iolc-q "stM I m^Prc^ q^c»w 

^nW^I^'W’ C<K^ ^ « ®PIT Hf't'SHi'W •ai^f^< V liRT 

iSRSfB' HI'O^ll *rt^ Pl'tllun •tlt'OH ^DD'sj ^M1 I 




^l 

Addendum = One module = m 
^<iW, m = Pitch circle diameterAT =2.(OBAr) 
OB=m.(T/2) 

OTiJlCT, m = module 

T = No. of tooth. 





































Addendum radius (OC) = OB + Addendum 

= OB + One module 

=m.T^+m 

=m.(T/2+l) 

1*1 "^1^ (0.5,1,1.25,1.5,2.5,3,3.5,4.5) 

Hitt'S*! ■^4Ni*r I 

«sc^^re^ Hlv6 ^Hi\ «sH, <AOB= 360/4T = 90/r 
W «*Rf 'all^ ^ = 2AB 

= 20B Sm<AOB 
= 2' 1/2. m.T.Sm(90/T) 

= m.TSm90/T .(1) 

^ csrtB^ (Tongue setting), h = OC - OA 

=( m.T/2+m) - %.mTCos(90/T) 

= m[l+T/2{ 1 - Cos(90/T)}] .(2) 

Win t 

(i) 

(0 

(e) ’^1*lii1?r(«?it4PPr) 

(8) 'aiPfjin 

(t) 



fsar-v.^* Plslt^w P^4W>( i 

(Procedure) t 

i. ('^) (*f) I 

"Bit (tongue) 1& (^^eW^CTf^ (^)^l^^<?fB 

I 

























'Sob' 

'!). ■plrrl? (tongue) ^ i 

8 . «tf%m ^ (W) 

I 

(t. ^ «rt^ Tj^ ^ ^ I 

'Js. (i) ^ (W)th C^ ^ I 

H. R(.jsj<l ^®f ^ I 

(OBSERVATION) 8 


(Readings) 

(Dia of gear) 

W 

(W)max 

(W)iiun 

(WOmean 

(W)th 

(W)pr 













vs 






^ <pvteh t«i<P(,*i'^ (W)mean ^irt i 






























’WJfit-i* 

'85JRf C»l«fWSt 
(Develope Skill to use Wire Gauge) 

8 

(i) 'fiRBl? C*tW 1^1? 'olwti -HRiiH I 

'«0l^ lira »iKI«i *1^ I 

(«) 'S?0l? C*ti5 liRf *l9vM ^ I 

(i) 

^i1^OT*rc?fB 
(«) 'e?oi?f c*ti^ 

(8) 'olcim CMP|M*( ^ '9|51 

(<^) (7’»if3|^5(if^*i^^ 

('Is) '§s?n 3 m 
(«\) 1%-?^ 

(br) '8C«’^ I 



tfefl-5ft.i8 'fiRiTRf c*raf fBar-i>.^8 '6i?rrRi 

'flurn C»IC<BMi 'ftlc-iw *lfiiJ||*l4fl«t 8 
(i) 'fl?nt^cBl^,^JrRrc«Rcsi^'Q'eiiTi?c^'eira^^ta’i^^?^ 

(>0) 'ot<i OTWt *IW 'Q9TRI C*tCBRI ^IWT stW*t ^1’Q I 












'050 

HhIB fElc»i •tlwi 



ISar-fc.'oj 'siDlfl rtw-iiBi f^4 ’*IOT ^ilS^lM 'olfl oiOTt -wlwl i 

(ff) t5*iia?f 1S? ISRfv ftaifl *fN?f fflPt'8?0i?i c*lw vfS c»tw 
<^^RI^lt"T‘^1'SHll fliw I 
(%) tSv 'OlWfl I 

'enutr i'»i(w ^rtjw *\\'*^\ •pp^ » 

(5) 'S5Fl1^ dil^, »tlii PM Clfli '0 'flfJRI C*W ’8«l^ Vti ’iR^ln ^ I 

('^ 'BiWl'OlH 'iR^m ^ I 

Co) *l8lVhfl W» CTW^BT TOI 'OTJftI C*ltWI *WMi *l(^CWI ftciW ’*ICTI *|M^ «l'8 I 



ftel-J>.8* 'flWlS PtW-tflU ftfliil ’IPII >l(i4*0|H ♦ll'Wl W 0|OTt 4iI|M| I 

(8) (o) t!Rr ^iwtQ ^»i*iw Rl^ ^44 «i^ ^1fl«i ov^ w ct*I^ 

fiafB ftcji *llnri 

(^») Is® C*!** 'ai*(*n8l ♦fl I 








«» 


(i) «iil^ »iHw»i ctff IS 'awft C1W floi^ 4lJH fia «i 

(*) l^-jicw "fttf ^ I 

(8) R'w^i ftwfl CT?*r "tf? c»i5 *n i 

(8) R'w^fi *fflf 's pft*r *t1cEfl "siW w Prtlw ®|Prt 

^tw flfljh# TfT Wfl ^ lirt* Tit ^ I 

(iji) 4v 'SfljHilt Qi|4|fi onilii c*liw[ *N|4i ^iltmir l^juifi '>ie^ i 

(^) ^lii^ tHUlfl Pin Pl41lPl "W I 

(b*) ^SITtT C*(W dlfl*l 8iW t*|il MVfl ^il*l Pl4W "W | 

(») tei^^ jwthw I ^ 

(io) ^Fl*itsnw 'iRT'^t^^ TiH^Rt^ii QN)lu*i i 






fSai-j».tft ftfllnw ftlit I 













(Develope Skill to use Sine Bar) 

®C^1i I 

(i) 

(^) I 

?ll^ ^ (Sine Bar) - ^’^jwr 'sibfts <0^ lil^ CtfrlRllln 

ellOT ^5l& PiPiEi^jh tsihlwn ^B*i?i w ^csr «llw i erl»rt3WCT?r 
QliiH e” ^ io" «itc^ tjRx c*!^ ts^ ioo ^ ^(to tst.fSr. ^nr 

^iw I Gri®inwnR( wn •ja'^ ^rit ®w*f ^ i ^hsbt ^®r csmigrt 

WRT ^ ^ *SRI 'awil sjanil i is|l5|*|-| ©iPl'il (to ^ I 



fim Plw (Slip Gauge) ^=rtwrt i 

^ (?tiBfa^i*Rr'RN^I^i»tR ptaf 1Hl»iH*ilwe «4iwfl 

I CT^- eCSRRTS^^ | C»t^ lif*i PSwii i^RTt «flCfRr *i;'|'b| i 

Pil*i?n ^isw I 



fgar-io.^s c*twiw 


^S*l|Iifc P|<IW I 

(i) ’afll1^d?l^i 

(^) 5Tt^W5r«(l?i 

(O) dWtil CW*lRillt*Hl BMi 



































(8) T«W bl^ «P| Rfti ^|<<w I 

(tt) 

(b) fimc*liri 

(^) I 

O'") »t«l*i wlJfl I 

4o.s ^*1 ill dWiff CfM R4fl t 

^ ^irtw*r catB< i8“H jiHh ^ ^N i 

'^) 'HR'HIWA wl*fl«fl fitp ^IIW 

dHfir ^Ttn S’iR'b^i csdr'spilvfH^ i 

») dww 'Wlli4 ^rwwai “iShR "BRy IfeflRpift wiffl«r 

I 

’®UlW csifr 


i 



1fe8-io.«j >iHH »1WCT dWBl I 

io.^ ^hl 8|^'iWI 1^ I 

’I) Jlffi.'H ^ItM e*!! ui^ #|M 1^ I 

^ *mRwi «i^it« RtniiaiBi%^^ftn c»Hf ^ ^TJ|^ 

4l1lk e!ld!3f*Rll3lW^I 


























«i8 




^ I 


^1R1^ * 





1Bar-^o.8S ^Tft*T ^l0Rf >i1^CTi TJl»r i 



I" dutance betweoi oadna of ground cylindm (lypkally 5^ v iVT) 
h = hei^ of liu fflufc bUflckiB 
o = tlio aqgle <rf ibe pltttis 


D = aim ^ Jj 


%*t c*IW9'5j^ h ^ ^1^*1 ^wfl (ilHIs C¥H cw 

^ I 



























































'SWJt5->5 

^ W5t 

(Develope Skill to select and use Cutting Tools) 

(i) I 

('^) RPi?, C5jf*t^^ l<p'5 <^<ic'© I 

(vs) ’f^Q^ V I 

(8) ^ I 

(i) C>f5 I 

(^) I 

(vs) ’ThSTll^ ‘^’ C5jf^ I 

( 8 ) 

(<?) I 

('b) ‘^’ (31^ I 

(H) 

(b") RRj»j •^i^(.ef<] •^c^l3 C^ 

(S)) C^ I 

(io) I 

(ii) C^f^l 

(i) sWw <ph<i'8fD <pw (?r liii^ (.<pH t'oR i 

Cutting speeds for various materials (Based on a plain High Speed Steel cutter): 


Material type 

Cutting Speed 

meters per min 

feet per min 

Steel (tough) 

15-18 

50-60 

Mild steel 

30-38 

100-125 

Cast iron (medium) 

18-24 

60-80 

Bronzes 

24-45 

80-150 

Brass (soft) 

45-60 

150-200 

Aluminium 

75-105 

250-350 


(c^) c^ Tittf (TT, f>i3w«i %?r 1^, ^rt^ 1^, 

'sjttra^ (csrf^nrit), (gt®, gT*t, i ^ vsiPi<(i| ^5j*pnft 
















































vDi'b 


'oKl'pl Rt*l^ 1%“N *ij|wiI5«iH fit'll '^■^'®lii wPiPi^ <p<il5i ®f*ij 


CSlf^'SD#I%m 


'sra^j 

^ 1^, gt9, 


C#f liRs# 

'5l1W,^’f1<r,3M, cgt9, 

'*|jl^lPl'i^-C>|lJ|Pl4 
^irfsifepr (?PR-^Fi^, 

?RI? ‘iR?, ?flf^ 1 


'qf^ V[>IO »jf^CV» CTptl^ «Wll5l ewj 

^ ^vi 

^sf «iR’ol w 4)1^ 4^ 

1^^ 1 

P5«i 

t5vhi*i s‘i4i^'!9 4l1^5®r 



wl^y>R«h 



TABLE MiHing Machine Cutting Speeds for High-Speed Steel Milling Cutters. 



CUTTING SPEED (sfpm)ij 

MATERIAL 

PLAIN MILLING CUTTERS 

END MILLING CUTTERS 


Roughing 

Finlshir>g 

Roughing 

Finishing 

Aluminum. 

400 to 1,000 

400 to 1,000 

400 to 1,000 

400 to 1,000 

Brass, compositiein. 

125 to 200 

90 to 200 

90 to 150 

90 to 1 SO 

Brass, yellow. 

150 to 200 

100 to 250 

100 to 200 

100 to 200 

Bronze, phosphor and 
manganese . 

30 to 80 

25 to 100 

30 to 80 

30 to 00 

Cast Iron (harcf). 

25 to 40 

10 to 30 

2S to 40 

20 to 45 

Cast iron (soft and 
medium) . 

40 to 75 

25 to 80 

35 to 65 

30 to 80 

Wonef metal. 

50 to 75 

50 to 75 

40 to 60 

40 to 60 

Steel, hard. 

25 to 50 

25 to 70 

25 to 50 

25 to 70 

Steel, soft. 

60 to 120 

45 to 110 

50 to 85 

45 to 100 


1 For cszbon steel cutlen, dedease 'values 50 pocent 2caitiide-lqiped Cutlets, Insease values liy 100 peroent 














































(i) 1^1*^ '^#t?r 'sn^f^ f'b'a|^>i PPH- 
^pIwI^I 'a(l<l^l<l, W^-n tipi's 
C*l*r <irs 1^ 

'oik^k, ^lulu 

^5iTt;5t«^, I 

(^) 4ii»kw 'sik^iuii ^ 

*J!?’©lc^ I 

(«) 'aik^kw tuRt-W ^ ‘;!?'»IM (?f^ 

^ I 

*l1'fl^‘’l* (WPlW cii'i* R’w t^H*i t 

(i) »IT«?n? **[* QFCT Ciiy» PP''B -MM «NW (STOBil 

‘^’ *SRf I 

cflalc<p (3n5 ■^r<p1w ^B|5|?f ^ I 
(^) cspcain ’flw a® C5f& PwHil 

*rta I R(,'iH*iI ■'itl^ i 

tS3t-ii.'^8 OlPlW C3^ I 




(o) av ctUK - 

(^) a® 8 i»iIFh^^-w (^) c»ii®fi 

(’•I) 'il^cBTs a*J* I 

(«t) a® cSspi^^# (i) fpitwi 

(^) nlwfl Rw&il ^^SRf a® I 

(®) aw cSiHR^^ ’J4o|w “SI^ ■5f1« I 


fi8|v^fi5RrwFirifej8||^l^ «*M*r s 


(i) C*tU53&|®f ajl^wk HP^k I 
(^) C5RPf^ ’ft®PT I 

(«) ■^jiw tfiw^i I 

( 8 ) 




iriw*r, ’kispT w awf^ i 




































(Develope Skill about Lubricant) 

^Wf*lT8 

(i) RR>j| «fHI I 

(^) CSlf-H <p|(.'8t<l *I?R '0|^«||^ <MC'® ’ft^ I 

('8) ^??*f«(.«il(.'® <^Ii(.<P‘VJi ^ I 

i) ’tt®PF (Gulf Gulfway-52) 

^) ’ft®PF ^l<i»iPi-(M) (Gulf Harmony-53) 

vs) ’tm ■^ra^-S'S (Gulf Harmony-43 AW) 

8) <1^31*1(5^ (Caltex Waylubricant) 

(?) •<pj|«i(.'5^ ^5o®r (Caltex Oil HDA) 

vb) ^Utm 4^bI^Pl (Caltex Rando Oil HOC) 

H) (il ^ « (Caltex Regal Oil A R & O) 

b-) (iBsrm (Shell Tellus-27) 

S5>) (?*t®r ^5 jot-^S 5 (Shell Tellus-29) 

io) (?*H c 5M ^srm-vsvs (Shell Tonna Oil-33) 

ii) cwn ^ (Castrol Meghna BD) 

i^) <pjl'(ai®i tl?lf^-bro (Castrol Hyspin-80) 
ivs) tlTlf^-ioo (Castrol Hyspin-100) 

i8) '5)!^ '»j|<wal (Mobil Vactra Oil-2) 

i(?) 'sif^ '4»j|<Wal (S!f^ (Mobil Vactra Oil Heavy Medium) 

i'b) (Mobil DTE-25) 

i<l) ^oi^r (BD Energol HP 20C) 

iv) b-o (BD Energol HLP 80) 

iJ») ioo (BD Energol HLP 100) 

^o) (?pf^ C^-(?'S (Esso Febis K-53) 

^i) <n^-<?8 (Esso Nuto H-54) 

^^) iflWf c^-(?b' (Esso Univis J-58) 

^8) a5<f>>lH<>l ^50®T ^-b-o (Texaco Regal Oil PC R-80) 

;t(?) ^ Vo (Texaco Regal Oil A R-80) 

^^j) v5r:?m i£i^bf^f5| (Texaco Rando Oil HDC) 

















^<1) uJ^pjik*?! iwlo'®! 'oic««i (Texaco Rando Oil HDA) 

^v) •\\\*\\>\ Ii5f^-V!)« 'Qtfl (Nynus TD-33 OA) 

^J&) (Nynus TD-27 EX) 

i) C*I«T 'aijI'ot'iRfil (Shell Avlania Grease-3) 

^) Ctm 8v (Mobil Plex No 48) 
o) (BD Energrease) 

8) 12|1^¥N (Caltex Regal Staifak Premium) 

(?) ii|^<f|5r'S-8cj. (Nynus FL3-42) 

^) lilPrf (Esso Andok M275) 

br) <pj|'a 3 ei BsMh (CastTol Spheeral AP3) 

^r?*l BR?'o «3jQcs*n>'s 8 

(i) Csrf^ ISIS'S ^ I 

(^) s|(.'sj<p CNf*k^ ^I$(.<pn>\t'sR <P(.<1 I 

(o) ' 5 \^ “ilit.*?!!;?, ^ I 

(8) '^l$C<pfi5° 2|<PlW<I I 

((?) «3[l$C^r5?, "Sf? '0|^<||51 ^ I 










tWtTO*I^c*K 
(W A.iPi'iM <m\w^ 











